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To  the  Reader. 
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F  when  1  had  finifhed  my 
Tranflation  of  this  firft 
Sedion  of  the  Elements  of 
Philolbphy,  I  had  prelent- 
ly  committed  the  dame  to 
the  Prels  ,  it  might  have 
come  to  your  hands  lo oner 
then  now  it  doth.  But  as  I 
undertook  it  with  much  diffidence  of  my  own 
ability  to  perform  it  well ;  lo  I  thought  fit 
before  I  published  it  ,  to  pray  Mr.  Hobbes 
to  view  3  corred  and  order  it  according  to 
his  own  minde  and  pleafare.  Wherefore,, 
though  you  fincffome  places  enlarged,  others  al¬ 
tered  ,  and  two  C  haptcrs  (the  1 8th  and  soth) 
almoft  wholly  changed  ,  you  may  neverthclefs 
remain  allured ,  that  as  now  I  prefent  it  to  you, 

a  |  ‘  it 


it  doth  not  at  all  vary  from  the  Authours  own 
fenfe  and  meaning.  As  for  the  fix  Leffons  to  the 
Savilian  Profeflors  at  Oxford  ,  they  are  not  of 
my  tranflation ,  but  were  written,  as  here  you 
have  them  in  Englifli,  by  Mr.  Hobbes  himfelf; 
and  are  joyned  to  this  Book ,  becaufe  they  are 
chiefly  in  defence  of  the  fame. 


The  Authors  Epiftle  Dedicatory, 

t  o  TH E 

RIGHT  HONORABLE , 

jf 

Mymoft  Honored  LORD, 

WILLIAM 

Earl  of  Devonfhire. 

i  is  fir  ft  SeUion  of  the  Elements 
of  Philofophy,  the  Monument 
of  my  S  er  vice, &  your  Lordfhips 
bounty ,  though  ( after  the  third 
Section  pub lifhed )long  deferred, 
yet  at  laftfinifhed,  l  now  prefent 
( my  mo  ft  Excellent  L  ord )  and  dedicate  to  your 
Lord (hi^  A  little  Boo\Jbut  full ;  and  great  enough, 
if  men  count  well  for  great ;  and  to  an  attentive 
lx  eader  verfed  in  theDemonflrations  of  M  athema- 
ticians  that  is,  toy  our  Lordfhip,clear  &  eafy  to  un¬ 
der  ft  andean  d  almoft  new  throughout, without  any  of  - 
fen  five  Novelty.  1  \now  that  that  part  of  Philofo- 
phy  wherein  are  confidered  Lines  and  L  igures,  has 
been  delivered  to  us  notably  improved  by  the  Anci¬ 
ents 


-  The  Epiftle  V  ' 

ms •  and  withall  a  mop  perfe  ft  pattern  of  the  Lo * 
pique  by  which  they  were  enabled  to  finde  out  and 
demonfir  ate  fuch  excellent  The  or  ernes  as  they  have 
done.  1  bgtow  alfo  that  the  Hypothefis  of  the  Earths 

Diurnal  Motion  was  the  invention  of  the  Anci¬ 
ents  ;  but  that  both  it }  and  Aflronomy  ft  bat  is,  Cce- 
ieflial  PhyfiqnesJ  fringing  up  together  with  it, 
were  by  fucceeding  Philo  fop  hers  firangled  with  the 
fnares  of  bVords.  And  therefore  the  beginning  of 
Aflronomy  f except  ObfervationsJ  1  thinlp  is  not  to 
be  derived  from  farther  time  then  from  Nicolaus 
Copernicus;*^#  z’m  the  Age  next  preceding  tbepre- 
fent}  revived  the  opinion  of  Pythagoras.,  Ariitar- 
chus  &1  Philol aus.  After  him, the  Doftrine  of  the 
DM.  otion  of  the  Earth  being  now  received,  &•  a 
difficult  Quefiion  thereupon  arifing^  concerning  the 
Defcent  of  Heavy  Bodies  3  Galilaeus  in  our  time 
firiving  with  that  difficulty ,  was  the  fir (l  that  ope  * 
tied  to  us  the  gate  of  Natural  Philofophy  Vniverfal, 
which  is  the  knowledge  of  the  Nature  of  Motion . 
So  that  neither  can  the  Age  of  Natural  Philofophy 
be  reclined  higher  then  to  him.  Laflly ,  the  Science 
of  Mans  Body,  the  mofi  profitable  part  of  Natu¬ 
ral 
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gacity  by  our  Comtryman  Dcttor  H  arvey principal 
Pbyfician  to  King  James  and  King  Charles*  in 
bis  BooJ\sof  the  Morion  of  the  Biood and  of  the 
Generation  of  Living  Creatures;^#  is  the  onely 
man  i  fytow}ibat  conquering  envy  hath  eftablifhed 
a  new  Doctrine  in  bis  life  time  Before  tbefe,  there 
was  nothing  certain  in  Natural  Philofopby  but  every 
mans  Experiments  to  bimfelf \  and  the  Natural’ Hi- 
fiories  ,  if  they  may  be  called  certain ,  that  are  no 
certainer  then  Civil  Hi(lories  But  fence  tbefe ,A- 
ftronomy  &• Natural  Pbilofopby  in  general  have  for 
fo  little  time  been  extraordinarily  advanced  by  Jo¬ 
annas  Keplerus,  Petrus  GalTendusjC^  M annus 
Merfennus ;  &  the  Science  of  Humane  Bodies  in 
facial  by  the  wit  &  indiipy  of  Phyficians  ftbe 
onely  true  Natural  Philo  fibers )  (facially  of  our 
moft  Learned  Men  f  the  Coliedge  of  Phyficians  in 
London.  Natural  t’hdofoply  is  therefore  but 
young ;  but  Civil  Pbdofopbyyet  much  younger ,  as 
being  no  older  fl  fay  it  provopdnCr  that  myDetra - 
Bars  may  pnow  bow  little  they  have  wrought  upon 
me)  then  my  on  n  BooJ^fa  C  \vtBnt  what?  PD ere 
there  no  Pbilofopbers  Natural  nor  Civil  among  the 
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ancient  Greeks  ?  There  mere  mcn Jo  called;  Wit* 
nefs  Luci  an  ;  by  whom  they  are  derided ;  Wit* 
nefs- divers  Cities }  fro  n  which  they  have  been 
often  by  pnblique  EdiUs  banijhed.  But  it  follows 
•  not  that  there  mas  P  hi  lofophy-.  There  waited  in 
eld  Greece  a  certain  Phantafne ,  for  fitfirficml 
g  ra  uityC though  full  within  of fraud  &  filth J  a 
little  It Pbtlofopby ;  which  mwary  men  thinking 
to  be  it  jabbered  to  the  Profejjors  of  it,fome  to  one , 
fome  to  another  (though  they  difdgreed  among 
tbemfe Ives )  and  with  great  Salary  put  their  child¬ 
ren  to  them  to  be  taught ,  in  fiend  of  VP if  dome 3  no¬ 
thing  hut  todifpute ;  &•  neghUmg  the  Laws }  to 
determine  every  Quefiion  according  to  their  own 
fancies.  The  fir fi  D ott or s  of  the  Church  next  the 
Apofilesj  born  in  thofe  times ,  while (l- they  ended* 
vored  to  defend  the  Cbrifiian  Faith  againfi  the 
Gentiles  by  Natural  Keafon }  began  alfo  tomabe 
nfe  of  Phi/ofopby,  &*  with  the  Decrees  of  Holy 
Scripture  to  mingle  the  Sentences  of  Heathen  Phi - 
lofophers;  firfi  fome  harmlefs  ones  of  Plato;  but 
afterwards  alfi  many  foolifh  &falfe  ones  out  of  the 
P byficby  &  Metapbyficl\s  of  Ariftode  bring¬ 
ing  in  the  Enemies  betrayed  unto  them  the  Cittadel 
of  Cbriflianity,  From  that  time  jn  (lead  of  the  Wor- 
n  i  ofGod}tbere  entreda  thing  called  SchooPDi* 


vinity jcpdfyngori  one  foot  firmly  jwhich  is  the  Holy 
Scripture  Jmt  halted  on  the  other  rotten  foot ■>  which 
the  Apofile  Paul  called  V  ain,  &  might  have  called 
Pernicious  Philofophy  for  it  hath  raifed  an  infi¬ 
nite  number  of  Controverts  in  the  CbriflianlE orld 
concerning  R  elision ,  &  from  tbofe  C  ontroverfies 
Wars,  it  is  like  that  Empufa  in  toe  Athenian  Co - 
mic\  Poetjvhich  was  taken  in  Athens  for  a  Ghojl 
that  changed  (hopes  (dying  one  brazynlegjbut  the 
other  was  the  leg  of  an  Afs%&  was  Jentfias  was  be¬ 
lieved  )by  Hecate,  as-  a  figne  offome  approaching  Ci 
vtl  fortune.  A  gain  ft  thist. mpufa  1  thinkthere  can - 
not  he  invented  a  better  Exorafme,  then  to  difiing- 
uifh  between  the  Rules  of  Religion  y  that  is  3the 
Rules  of  HonormgGod3  which  we  have  from  the 
Laws }  and  the  Rules  of  Philofophy ,  that  is\  the 
Opinions  of private  men\&‘  tt  yeildwhat,  is  due  to 
R  eligion  to  the  Holy  Scripture ,and what  is  due  to 
Pbilofipby  to  Natural  R  eafon .  A nd  this  I  (hall  dos 
if  I  hut  handle  the  Elements  of  Philofophy  truly 
&•  clearly  as  I  endevourtodoA  here fore  hn  ing 
in  the  id  Section  wch  I  have  pubhfhed  &  dedica¬ 
ted  to  your  T  Drdfhip  long  f  nee  reduced  all  P ower 
Ecclefiaflica  and  Civil  by  frong  Arguments  of 
R  eafon  ^without  repugnance  to  Gods  Word  jo  one 
and  the  fame  Soveraign  Authority  intend  now3 
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putting  into  a  clear  WM  etbod  the  true  Foun¬ 
dations  of  Natural  Philo fopby }  to  fright  and  drive 
away  this  Metyiphyfical  Empafo;  not  by  sfyrmijb, 
hup  by  h  -H‘-g  in  the  light  upon  her.  For  I  am  confi¬ 
dent  if  i  y  confidence  of 'aW  riting  can  proceed  from 
the  Writers  fe  w,  circumfpetHon  diffidence )  that 

in  the  three  former  parts  ofthisBoob^all  that  l  have 
faid  is  efficiently  demonjlrated  from  Definitions 
all  in  the  fourth  part,  from  Suppofitions  not  abfurd. 
But  if  there  appear  to  your  Lordfhip  any  thing  left 
fully  demonfirated  then  to fatisfie  every  Reader /he 
caufe  was  tbissthat  /  profefied  to  write  not  all  to  all , 
but fome  things  to  Geometricians  onely .  But  that 
your  Lordfhip  will  he  fatisfie  d  J  cannot  doubt.  ) 
There  remains  the  fecond  SetHon,  which  is  con¬ 
cerning  Man.  That  part  thereof  where  J  handle  the 
Optiques,  contayriing  fix  Chapters }  together  with 
the  Tables  of  the  Figures  belonging  to  themyl 
have  already  written  engraven  lying  by  me  a * 

hove  the fe  fix  years .T  herefifhall3asfoon  a5fcan} 
be  added  to  it  though  by  the  contumelies  &*  petty 
injuries  of  fome  unskilful  men,  I  bpnow  already  by 
experience  ho  w  much  greater  thanks  will  be  due y 
med  me .  for  telhm  Men  the  truth  of  what 

Mem 


Dedicatory. 

Men  are.  But  the  burthen  l  ha  ve  tafyn  on  me  I 
mean  to  carry  throngbyot  f  riving  to  appeafejbnt 
rather  to  revenge  my  felf  of  Envy 3  by  encreafing 
it.  For  it  contents  me  that  I  have  your  Lord- 
fliips  favour ;  which ,  (being  a!i  you  requirej 
J  acknowledge ;  and  for  w  hich}  with  my  prayers 
to  Almighty  God  for  your  Lordihips  fafety,  J 

fhall  ( to  my  power )  be  always  than^efull. 

\  \  ‘ 

,  i *  ^  X  ~  '  'r  •  '  -  J  V 

-  ^  -  '  ✓ 

London,  April  2$,  ^  :  r 

16  5  5- 

your  LORDSHIP[S 

I  ’  • 

“ 

moft  humble  Servant 

1 

3  ’■  ;  ■  , 
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%  homos  Hobbes » 


Mwi  -- 
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The  Authors  Epiftle 

To  the  R  eader. 


Hink  not  (courteous  Reader)  that  the 
Piiilofophy  the  Elements  whereof  I 
am  going  to  fet  in  order, is  that  which 
makes  Philofophers  Stones,  nor  that 
which  is  found  in  the  Metaphfique 
Codes.  But  that  it  is  the  Natural 
Reafon  of  Man  bunly  flying  up  and 
down  among  the  Creatures,  &  bring¬ 
ing  back  a  true  report  of  their  Order, 
Caufe  &  Effefts.  Piiilofophy  there¬ 
fore,  the  ChilJe  of  the  World  and 
.  your  own  Mind  5  is  within  your  felf; 

perhaps  not  rafhioned  yet,  but  like  the  World  its  Father, as  it  was 
in  the  beginning,  a  thing  confufed.  Do  therefore  as  the  Statuaries 
do,  who  by  hewing  off  that  which  is  lnperfluous ,  do  not  make  but 
fand  the  Image.  Or  imitate  the  Creation.  If  you  will  be  a  Philo- 
iopher  in  good  earned ,  let  your  Reafon  move  upon  the  Deep  of 
your  own  Cogitations  and  Experience.  Thofe  things  that  lie  in 
Contufion  muff  be  fet  afunder,diftinguifhed,and  every  one  ftampt 
with  its  own  name  fet  in  order ;  that  is  to  fay  ,  your  Method  mu  ft 
reiemble  that  of  the  Creation.  The  order  of  the  Creation  was. 
Light,  Diftwction  of  Day  and  Niafit ,  the  Firmament ,  the  Luminaries , 
Senile  Creatures,  Man,  and  after  the  Creation,  the  Commandement. 
Therefore  the  order  of  Contemplation  will  be,  Reafon,  Definition , 
Space,  the  S tarns ,  Senfitte  jgu May ,  Man ;  and  after  Man  is  g  rown  up, 
SM ton  to  Command.  In  the  firft  part  of  this  Sedion  which  is  enti- 
t  edLogique,  1  fet  up  the  light  of  Reafon.  In  the  Second  (which 
hath  for  title  tne  Grounds  of  Philofophy)  I  diftinguifh  the  moft 
common  Notions  by  accurate  definition,  for  the  avoiding  of  con- 
fulion  and  obfeurity.  Fne  third  part  concerns  the  Expanfion  of 
Space,  thaf:  is,  Geometry.  The  fourth  contains  the  Motion  of  the 
it.arr.es,  together  with  the  doarine  of  Senfible  Qualities, 


Vw. 


I 


■  *•  ••  _  a 

To  the  Header. 

h  the  fecond  Sediion  (if  it  pleafe  God)  fhall  be  handled  Man-’- 
In  tnc  third  Sedion  the  dodrine  of  Subjedhon  is  handled  already- 
This  is  the  Method  I  followed ;  and  if  it  like  you  you  may  ufe  the 
lame ;  lor  I  do  but  propound,  not  commend  to  you  any  thin?  of 
mine.  But  whatfoever  ,fhall  be  the  Method  you  will  like  I  would 

«rr/am  co“men<:1  Philofophy  to  you,  that  is  to  fay,  the  ftudy  of 
Wifdome,  for  want  of  which  we  have  all  Differed  much  dam 
mage  lately  For  even  they  that  ftudy  Wealth,  do  it  out  of  love  to 
Wildome ;  for  their  Treafures  ferve  them  but  for  a  Looking-glafs 
wherm  to  behold  and  contemplate  their  owne  Wifdome  Nor  do’ 
they  that  love  to  be  employed  in  pubiike  bufinefs,aime  at  any  thin? 
but  place  wherein  to  fhew  their  Wifdome.Neither  doVoluptuous 
men  negledt  Philofophy ,  but  onely  becaufe  they  know  not  how 
great  a  pleafure  it  is  to  the  Mind  of  Man  to  be  ravifhed  in  the  vi 
gorous  and  perpetual  embraces  of  the  moft  beauteous  World* 
Laftly,  though  for  nothing  elfe,yet  (becaufe  the  Mind  of  Man  is  no" 
lels  impatient  of  Empty  Time,  then  Nature  is  of  Empty  Place)to 
the  end  you  be  not  forced  for  want  of  what  to  do,  to  be  trouble 
fome  to  men  that  have  bufinefs,  or  take  hurt  by  falling  into  idle 
Company,  but  have  fomewhat  of  your  own  wherewith  to  fill  up 
your  time, I  recommend  unto  you  the  Study  of  Philofophy 

t 
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Titles  of  the  CHATTERS . 

The  hrft  Part ,  or  Logique. 

C  H  AP. 

J  Of  Pbilofophy.  : 

i  of  Names. 
a  Of  Proportion. 

4  of  SjUogifme. . 

5  Of  Erring*  Palftj  and  Captions. 

6  °^Tht  Second  Part,  or  The  firft  Grounds  of  Philofophy. 

7  Of  place  and  Time. 

,8  Of  Body  and  Accident, 
p  Of  Caufe  and  Effect. 

I  o  Of  Power  and  A B. . 

II  Of  Identity  and  Difference, 
it  Of  Quantity. 

j  7  of  Analo&ifmey  or  the  Same  Proportion. 

14  Of  Straight  and  Crooked-,  Angle  and  Figure.  _  . 

The  thira  Part, Of  the  Proportions  ofMotions  and  Magnitudes. 

15  Of  the  Nature,  Properties,  and  divers  moderations,  of  Motion  and 

%6  Of  Motion  Accelerated  and  Uniform ,  and  of  Motion  by  Concourfe. 

*8  %tb^Equafii of  Straight  Lines,  rehub  the  Crocked  Lines  of  Parabo¬ 
las,  and  other  Figures  made  in  imitation  o  f  Parabolas. 

1  o  Of  Angles  of  Incidence  and  Reflexion 3  equal  by  fuppofition . 

20  Of  theDimenjion  of  a  Circle,  and  the  Di  vifion  of  Arches  or  Angles. 

2 1  Of  Circular  Motion. 

22  of  other  Variety  of  Motions. 

2 3  Of  the  Center  of  E.  uiponderationof  Bodies  prefing  downwards  in 

flraioht  parallel  lines. 

2  a  Of  Ref  radian  and  Reflexion. 

The  fourth  Parr,  of  Phyfiques,  or  the  Phenomena  ot  Nature. 

2  5  Of  Senfeand  Animall  Motion. 

2  6  Of  the  World  and  of  the  Starr es. 

2j  Of  Eighty  Heat)  and  of  Colours. 

28  Of  Coif  Wind^Hardfce^  Reflitution  of  Bodies  bent 3  Diaphanous  fight 

ning  and  Thunder ,  and  of  the  Heads  of  Ri  vers* 

29  Of  Sound 3  Odour-)  Saiour>  and  T ouch 

30  Of  Gravity. 
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MPUTATION 
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H  A  P.  . 

Of  Philofophy. 


I  *  The  Introduction.  2  The  Definition  of  Philofophy  explained.  5  P^aiiw* 
nation  of  the  Mind.  4  Properties  what  they  are.  5  How  Properties  are 
J known  by  Generation^  &  contrarily.  6  The  Scope  of  Philofophy.  j  The 
'Utility  of  it.  8  The  SnbjeSt.  9  The  Parts  of  it.  1-0  The  Epilogue. 

Hilosophy  feemstome  tobeamongft 
men  now,  in  the  fame  manner  as 
Corn  and  Wine  are  faid  to  have 
been  in  the  world  in  ancient  time. 
For  from  the  beginning  there  were 
Vines  and  Ears  of  Corn  growing  here 
and  there  in  the  fields  5  but  no  care 
was  taken  for  the  planting  and  fowing 
of  them.  Men  lived  therefore  upon 
Akornsj  or  if  any  were  fo  bold  as  to 
venture  upon  the  eating  of  thofe  un¬ 
known  and  doubtfull  fruits ,  they  did  it  with  danger  of  their 
health.  In  like  manner!  every  man  brought  Philofophy,  that  is, 
Naturall  Reafon,  into  the  world  with  him$  for  all  men  can  rea- 
fon  to  fome  degree,  and  concerning  fome  things :  but  where  there 
is  need  of  a  long  feries  of  Reafons,  there  moft  men  wander  out  of 
the  way,  and  fall  into  Error  for  want  of  Method,  as  it  were  for 
want  or  fowing  and  planting,  that  is,  of  improving  their  Reafon. 
And  from  hence  it  comes  to  paffe,  that  they  who  content  them- 
felves  with  daily  experience,  which  may  be  likened  to  feeding 
upon  Akorns  ,  and  either  rejeft,  or  not  much  regard  Philofo- 
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phy,  are  commonly  efteemed,  and  are  indeed,  men  of  founder 
judgement,  then  thofe ,  who  from  opinions  ,  thought  not  vul- 
gar°  yet  full  of  uncertainty  ,  and  carelefly  received  ,  do 
nothing  but  difpute  and  wrangle  ,  like  men  that  are  not 
well  in  their  wits.  Iconfdfe  indeed,  that  that  part  of  Philo- 
phy  by  which  Magnitudes  and  Figures  are  computed,  is  highly 
improved.  But  becaufe  I  have  not  obferved  the  like  advance¬ 
ment  in  the  other  parts  ot  it,  my  purpofe  is ,  as  far  forth  as  I  am 
able,  to  lay  open  the  few  and  firft  Elements  of  Philofophy  in  ge- 
nerall,  as  fo  many  Seeds,  from  which  pure  and  true  Philofophy 
may  hereafter  fpring  up  by  little  and  little. 

■  I  am  not  ignorant  how  hard  a  thing  it  is  to  weed  out  of  mens 
mindes  fuch  inveterate  opinions  as  have  taken  root  there,  and 
been  cofirmed  in  them  by  the  authority  of  moft  eloquentWriters; 
efpecially,  feeing  true  (that  is  accurate)  Philofophy,  profelfedly 
reje&s  not  only  the  paint  and  falfe  colours  of  Language,  but  even 
the  very  ornaments  and  graces  of  the  fame;  and  the  firft 
Grounds  of  all'  Science ,  are  not  only  hot  beautifull,  but  poore, 
aride,  and  in  appearance  deformed.  Neverthelefle,  there  being 
certainly  fome  men,  though  but  few,  who  are  delighted  with 
Truth  and  ftrength  of  Real  on  in  all  things,  I  thought  I  might  do 
well  to  take  this  pains  for  the  fake  even  ot  thofe  few.  I  proceed 
therefore  to  the  matter ,  and  take  my  beginning  from  the  very 
Definition  of  Philofophy,  which  is  this. 

a  PHILOSOPHY  is  fuch  knowledge  of  £  feels  or  Appearances  ,  as  we 
acquire  by  true  T^atiocination  from  the  knowledge  wt  havefirft  of  their  (faufes 
or  Generation  *  -And  again  ^  of  fuch  Caufes  or  Generations  as  may  be  from  know 
tng firft  their  Effects, 

For  the  better  underftanding  of  whinh  Definition,  Ave  muft 
confider;  firft,  that  although  Senfe  and fvremory  of  things,  which 
are  common  to  Man  and  all  living  Creatures,  be  Knowledge,  yet 
becaufe  they  are  given  us  immediately  by  Nature ,  and  not  got* 
ten  by  Ratiocination,  they  are  not  Philofophy. 

Secondly,  Seeing  Experience  is  nothing  but  Memory; 
and  Prudence,  or  Profped  into  the  future  time,  nothing  but  Ex- 
-peftation  of  fuch  things  as  we  have  already  had  experience  of. 
Prudence  alfo  is  not  to  be  efteemed  Philofophy. 

By  RaTIOCIN  AT  ION,  I  mean  c  imputation.  N  ow  to  com- 
;  ~  pute 
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piite ,  is  either  to  colled  the  fum  of  many  things  that  are  added 
together*  or  to  know  what  remains  when  one  thing  is  taken  out 
of  another,  RatMclmUm  therefore  is  the  fame  with  Addition  and 
Subftraftion^  and  if  any  man  adde  Multiplication  and  DivAoh^l  will  not 
be  againfl  it*feeing  Multiplication  is  nothing  butAddition  of  equals 
one  to  another*  and  Divifion  nothing  but  a  Subflra&ion  of  e- 
quals  one  from  another*  as  often  as  ispoflible.  So  that  all  Ratio¬ 
cination  is  comprehended  in  thefe  two  operations  of  the  minde* 
Addition  and  SubHra&ion, 

3  But  how  by  the  Ratiocination  of  our  Minde*  we  Adde  and  Sub- 
Hrad  in  our  filent  thoughts ,  without  the  ufe  of  words  *  it  will  be 
necefiary  for  me  to  make  intelligible  by  an  example  or  two.  If 
therefore  a  man  fee  fomething  a  far  off  and  oblcurely  *  although 
no  appellation  had  yet  been. given  to  any  thing*  he  will  notwith- 
fianding  have  the  fame  Idea  of  that  thing*)  for  which  now  by  im- 
pofing  a  name  on  it*  we  call  it  Body.  Again*  when  by  comming 
neerer*  he  fees  the  fame  thing  thus  and  thus  *  now  in  one  place 
and  now  in  another*he  will  have  a  new  Idea  thereof*namely  that* 
for  Which  we  now  call  fucha  thing  Animated .  Thirdly  *  when 
Handing  neerer  he  perceives  the  figure*  hears  the  voice  *  and  fees 
other  things*  which  are  fignes  of  a  Rationall  minde,  he  has  a 
third  Idea*  though  it  have  yet  no  appellation*  namely  *  that  for 
which* We  now  call  any  thing  Rationall.  Laftly  *  when  by  looking 
fully  anddiHindly  upon  it  he  conceaves  all  that  he  has  leen  as 
one  thing*the  Idea  he  has  now*is  compounded  ofhis  former  Ideas* 
which  are  piit  together  in  the  Minde*  in  the  fame  order*  in  which 
thefe-three  (ingle  names  Body ,  Animated, ,  Rationally  are  in  fpeech 
compounded  into  this  one  name  Body- Animated- Rationally  or  Man. 
In  like  manner*  of  the  feverall  conceptions  of  four  fidesy  equality  of 
fides  y  and  right  angleSy  is  compounded  the  conception  of  a  Square. 
For  the  mind  may  conceive  a  figure  ©f  foure  fides  without  any 
conception  of  their  equality;  &  of  that  equality  without  .conceiv- 
ingaright  angle;  and  mayjoyne  together  all  thefe  fingle  com 
ceptions  into  one  conception  or  one  Idea  of  a  Square.  And  thus 
we  fee  how  the  Conceptions  cf  the  mind  are  compounded.  A- 
gain  *  whofoever  fees  a  man  Handing  neer  him  *  conceives  the 
whole  Idea  of  that  man ;  and  if  as  he  goes  away  he  follow  him 
with  his  eyes  onely*  he  will  lofe  the  Idea  of  thofe  things  which 

B  z  were 
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were  fignes  of  his  being  Ratidnall,  whileft  neyerthelefle  the  Idea 
of  a  Body- Animated  remaines  ftill  before  his  eies  j  lo  that  the  I- 
dea  of  Rationall  is  fubft  rafted  from  the  whole  Idea  of  Man, that  is 
to  fay  of  Body-Animated-Rationall ,  and  there  remaines  that  of 
Body-Animated;  &  a  while  after  at  a  greater  diftance  the  Idea  ol 
Animated  will  be  loft,  &  that  of  Body  only  will  remainjfo  that  at 
laft,  when  nothing  at  all  can  be  leen ,  the  whole  Idea  will  vanifh 
out  of  fight.  By  which  examples,  I  thinke  it  is  maniteft  enough, 
what  is  the  internall  Ratiocination  of  the  Mind,  without  words. 

We  muft  not  therefore  thinke  that  Computation,  that  is, 
Ratiocination ,  has  place  onely  in  numbers  ;  as  if  man  were 
diftinguiftied  from  other  living  Creatures  (  which  is  faid  to 
have  been  the  opinion  of  Pythagoras)  by  nothing  but  die  facu  tyof 
numbring;  for  Magnitude  y Body ^MopoHy  Tme, Degrees  of  ttj,  i- 

<,»,  ConcJln, Proportion,.  Speech which  alhthe  kinds  of 
Philofophy  confift  )  are  capable  of  Addition  and  Subftraftion. 
Now  fuch  things  as  weadde  orfubftraft ,  thatis,  which  we  pnt 
into  an  account,  we  are  faid  to  cmjider,  in  Greek  m 

which  language  alfo  %mfies  to  Compute,  or  Rec- 


a  But  Effefts  and  the  Appearances  ol  things  to  fenfe,  are  faculties 
or  Powers  of  Bodies,  which  make  us  diftinguilh  them  from  one 
another;  that  is  to  fay?  conceive  one  Body  to  be  equall  or 
unequall  ,  like  or  unlike  to  another  Body ;  as  in  the  exam¬ 
ple  above,  when  by  coming neer  enough  to  any  Body,  we  per¬ 
ceive  the  Motion  and  Going  of  the  fame ,  we  diftinguiili  it  there¬ 
by  from  a  Tree,  a  Column  and  other  fixed  Bodies;and  fo  that  mo¬ 
tion,  or  going  is  the  Property  thereof,as  being  proper  to  lying  crea¬ 
tures,  and  a  faculty  by  which  they  make  us  diftinguifh  them 


from  ot  her  Bodies.  c  , 

5  How  the  knowledge  of  any  Effeft  may  be  gotten  from  the 

knowledge  of  the  Generation  thereof ,  may  eafily  be  underftood 
by  the  example  of  a  Circle:  For  if  there  be  fet  before  us  a  plain  fi¬ 
gure  having  as  neer  as  may  be  the  figure  of  a  Circ.e,  we  cannot 
poffibly  perceive  by  fenfe  whether  it  be  a  true  Circle  or  no  ;  then 
which  nevertheleffe  nothing  is  more  eafie.to  be  known,  to  um 
thatknowes  firft  the  Generation  of  the  propounded  hgure.  for 
let  it  be  known  that  the  figure  was  made  by  the  qircumduftion  ot 
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a  Body  whereof  one  end  remained  unmoved,  and  we  may  reaion 
thus;  a  Body  carried  about,  retaining  alwayes  the  fame  length, 
applies  it  felfe  firft  to  one  Radius,  then  to  another ,  to  a  third,  a 
fourth,and  lucceflively  to  all;and  therefore  the  lame  length,from 
the  fame  point ,  toucheth  the  circumference  in  every  part  there¬ 
of;  which  is  as  much  to  fay  as  all  the  Rada  are  equal.  Vv  e  know 
therefore  that  from  fuch  generation  proceeds  a  figure,  from 
whole  one  middle  point  all  the  extreame  points  are  reached  unto 
by  equal  Radii.  And  in  like  manner,  by  knowing  firft  what  figure 
is  let  before  us,we  may  come  by  Ratiocination  to  fome  Genera¬ 
tion  of  the  fame,  though  perhaps  not  that  by  which  it  was  made, 
yet  that  by  wch  it  might  have  been  made;  for  he  that  knows  that  a 
Circle  has  the  property  above  declared, will  eafily  know  whether 
aB  ody  carried  about,as  is  faid,will  generate  a  Circle  or  no. 

6  The  or  Scope  of  Philofophy,  is,  that  we  may  make  ufe  to 
our  benefit  of effeds  formerly  feen;or  that  by  applicative  of  Bodies 
to  one  another^we  may  produce  the  like  effeds  of  thofe  we  con¬ 
ceive  in  our  minde,  as  tar  forth  as  matter,ftrength  &  induftry  will 
permit,  for  the  commodity  of  humane  life.  For  .  he  inward  glory 
and  triumph  of  mind  that  a  man  may  have ,  for  the  mafteringof 
fome  difficult  and  doutfull  matter ,  or  for  thedifeovery  of  fome 
hidden  truth,  is  not  worth  fo  much  paines  as  the  ftudy  of  Philofo¬ 
phy  requires;  nor  need  any  man  care  much  to  teach  another  what 
he  knowes  himfelfe,  if  he  think  that  will  be  the  onely  benefit  of 
his  labour.  The  end  of  Knowledge  is  Power;  and  the  ufe  of  Theo- 
remes  (which  among  Geometricians  lervefor  the  finding  out  of 
Properties)  is  for  the  conftrudion  of  Problemes ;  and  laftly,  the 

*  fcope  of  all  fpeculation  is  the  performing  of  fome  adion,  or  thing 
to  be  done.  ;•  .  .  .  *  ; 

7  But  whatth c  Mtf/hji  of  Philofophy  is,  efpecially  of  Natural 

Philofophy  and  Geometry,  will  be  beft  underftood  by  reckoning 
up  the  chief  commodities  of  which  mankind  is  capable;  and  by 
comparing  the  manner  of  life  of  fuch  as  enjoy  them,  with  that  of 
others  which  want  the  fame.  Now  the  greateft  commodities  of 
mankind  are  the  Arts,namely  of  meafuring  Matter  and  Motion; 
of  moving  ponderous  Bodies;  of  Architedure ;  of  Navigation;  of 
making  mftruments  for  all  ufes;  of  calculating  the  Coeleftiall 
Motions,  the  Afpe&s  of  the  Stars,  and  the  parts  oi  Time;  of  Geo- 
•ju  j  graphy  , 


COMPUTATION 


Part  i. 


joyed  by  almoft  all  the  people  of  Europe,  by  moft  of  thofe  of  A- 
fia ,  and  by  feme  of  Africa ;  but  the  Americans ,  and  they  that 
liveneer  the  Poles  do  totally  want  them..  But  why?  Have  they 
fharper  wits  then  thefe?  Have  not  all  men  one  kinde  of  foule,  ana 
the  lame  faculties  of  mind?  What  then  makes  this  difference, 
except  Philofophy?  Philofophy  therefore  is  the  caufe  of  all  thefe 
benefits.  But  the  Utility  ot  Morall  and  Civil  Philofophy  is  to  be 
eftimated  notio  much  by  the  commodities  we  have  by  know¬ 
ing  thele  Sciences ,  as  by  the  calamities  we  receive  from  not 
knowing  jhem.  Now  all  fuch  calamities  as  may  be  avoided  by 
humane  induftry  arife  from  warre,  but  chiefly  from  Civil  warre; 
for  from  this  proceed  Slaughter,  Solitude,  and  the  want  of  all 
things.  But  the  caufe  of  warre  is  not  that  men  are  willing  to  have 
i^  for  the  Will  has  nothing  for  Objed  but  Good,  at  leaf!  that 
which  feemeth  good.  Nor  is  it  from  this,  that  men  know  not 
that  the  effeds  of  war  are  evil ;  for  who  is  there  that  thinks  not 
poverty  and  Ioffe  of  life  to  be  great  evils?  The  caufe  therefore  of 
Civill  warre ,  is  that  men  know  not  the  caufes  neither  of  Warre 
nor  Peace ,  there  being  but  few  in  the  world  that  have  learned 
thofe  duties  which  unite  and  keep  men  in  peace,  that  is  to  fay, 
that  have  learned  the  rules  of  civill  life  fufficiently.  Now  the 
knowledge  of  thefe  rules  is  Morall  Philofophy.  But  why  have 
they  not  learned  them*,  unlefle  for  this  realon  that  none  hither¬ 
to  have  taught  them  in  a  clear  and  exad  method?  For  what  fhali 
we  fay?  Could  the  ancient  Matters  of  Greece,  Egypt,Rome ,  and 
others  perfwade  the  unskillful!  multitude  to  their  innumerable 
opinions  concerning  the  nature  of  their  Gods,  which  they  them- 
felves  knew  not  whether  they  were  true  or  falfe ,  and  which 
were  indeed  manifeftly  falfe  &  abfurd;  &  could  they  not  per¬ 
fwade  the  fame  multitude  to  civill  duty,  if  they  themfelves  had 
underftood  it  ?  Or  fhali  thofe  few  writings  of  Geometricians 
which  are  extant,  be  thought  fufficient  for  the  taking  away  of  all 
controverfy  in  the  matters  they  treat  of,  and  fhali  thofe  innume¬ 
rable  and  huge  Volumes  of  Etbickj  be  thought  unfufficient,  if 
what  they  teach  had  been  certain  and  well  demonftrated?  What 
then  can  be  imagined  to  be  the  caufe  that  the  writings  of 

'  thofe 
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thofe  men  have  increafed  feience,  and  the  writings  of  thefe  have 
increafed  nothing  but  words,  faving  that  the  former  were  writ¬ 
ten  by  men  that  knew,  and  the  later  by  fuch  as  knew  not  the 
dodrine  they  taught  onely  for  oftentation  of  their  wit  and  elo¬ 
quence?  Neverthelefle,!  deny  not  but  the  reading  of  fomefuch 
books  is  very  delightfull;  for  they  are  moft  eloquently  written, 
and  containe  many  cleer,wholfome  and  choice  fentences;  which 
yet  are  not  univerfally  true,  though  by  them  univerfally  pro¬ 
nounced.  From  whence  it  comes  to  pafle,  that  the  circumftances 
of  times,  places  and  perfons  being  changed,  they  are  nolefie 
frequently  made  ufe  of  to  confirme  wicked  men  in  their  purpo- 
fes,then  to  make  them  underftand  the  precepts  of  Civill  duties. 
Now  that  which  is  chiefly  wanting  in  them ,  is  a  true  and  cer- 
taine  rule  of  our  adions,  by  which  we  might  know  whether  that 
we  undertake  be  juft  or  unjuft.  For  it  is  to  no  purpofe  to  be  bid¬ 
den  in  every  thing  to  do  Right,before  there  be  a  certain  Rule  and 
•  meafure  of  Right  eftablifhed ;  which  no  man  hitherto  hath  efta- 
bliihed.  Seeing  therefore  from  the  not  knowing  of  Civill  duties, 
that  is ,  from  the  want  of  Morall  fcience  proceed  Civill  warres, 
and  the  greateft  calamities  of  mankind,  we  may  very  well  attri¬ 
bute  to  luch  fcience  the  produdion  of  the  contrary  commodities. 
And  thus  much  is  fuiflcient,  to  fay  nothing  of  the  prayfes  ando- 
ther  contentment  proceeding  from  Philolophy,  to  let  you  fee  the 
Utility  of  the  fame  in  every  kinde  thereof. 

8  The  Subject  of  Philofophy,  or  the  matter  it  treats  of,  is  every 
Body  of  which  we  can  conceive  any  generation,  and  which  we 
may  by  any  confideration  thereof  compare  with  other  Bodies;  or 
which  is  capable  of  compofition  and  refolution;  that  is  to  fay, *  e- 
veryBody,  of  whole  Generation  or  Properties  we  can  have  any 
knowledge.  And  this  may  be  deduced  from  the  Definition  of 
Philofophy,  whofe  profefnon  it  is  to  feareh  out  the  Properties  of 
Bodies  from  their  Generation ,  or  their  Generation  from  their 
Properties ;  and  therefore  where  there  is  no  Generation  nor 
Property,  there  is  no  Philofophy.  Thereforeit  excludes  Theology,. 
Imeanethe  dodrine  of  God ,  Eternal,  Ingenerable,  Incompre- 
henfible ,  and  in  whom  there  is  nothing  neither  to  divide  nor 
compound ,  nor  any  Generation  to  be  conceived. 

It  excludes  the  dodrine;  of  Angels^  and  all  luch  things  as  are 

thousht 
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thought  to  be  neither  Bodies,  nor  properties  of  Bodies*  there  be¬ 
ing  in  them  no  place  neither  for  compofition,  nor  divifion ,  nor  a- 
ny5 capacity  of  more  and  Idle*  that  is  to  fay,  no  place  for  Ratioci- 

nation.  „  w ;  .  „  ..  t  n 

It  excludes  Hifhrfo  as  well  Nat  mall  as  Volute  *11  ^  though  molt 

ufefull  (nay  neccffary)  to  Philofophy*  becaufe  fuch  Knowledge  is 
but  Experience,  or  Authority,  and  not  Ratiocination. 

It  excludes  all  fuch  Knowledge  as  is  acquired  by  Divine  Infpi- 
ration,  or  Revelation ,  as  not  derived  to  us  by  Reaion,  but  by  Di¬ 
vine  grace  in  an  inftant ,  and  as  it  were  by  fome  fenfe  iupernatu- 

rail  « 

It  excludes ,  not  onely  all  Do&rines  which  are  falfe,  but  fuch 

alfo  as  are  not  well  grounded *  for  whatfoever  we  know  by  right 

Ratiocination ,  can  neither  be  falfe  nor  doubtful  1  *  and  therefore 

Affirology^  as  it  is  now  held  forth,  and  all  fuch  Divinations  rather 

then  fciences,  are  excluded.  r  ,  .  r  , 

Laftly,the  dodrine  of  Gods  iVorfkip  is  excluded  from  Philofophy ,  . 

as  being  not  to  be  known  by  naturall  reafon ,  but  by  the  authority 
of  the  Churchy  and  as  being  the  objeft  of  Faiths  and  not  oi  Know¬ 
ledge.  ''  -  i  •  r 

9  The  principall  parts  of  Philofophy  are  two.  For  two  chief 

kinds  of  Bodies, and  very  different  from  one  another,  offer  them- 
felves  to  fuch  as  fearch  after  their  Generation  &  Properties*  One 
whereof  being  the  worke  of  Nature,  is  called  a  Naturall  Bo  y,  t  le 
other  is  called  a  Ccrnnj-onws^lt /?j5and  is  naade  by  the  wills  and  agree- 
ment  of  men.  And  from  thefe  faring  the  two  parts  of  Philofophy 
called  Naturall  and  Civill.  But  feeing  that  for  the  knowledge  of 
the  Properties  of  a  Common-wealth,  it  isneceflaryfirjt  to  know 
the  Difpofitions,  Affe&ions  and  Manners  of  men ,  Civill  Philoio- 
phy  is  againe  commonly  divided  into  two  parts*  w  iereo  one 
which  treats  of  mens  Difpofitions  and  Manners  is  called  E thicks, 
and  the  other  which  takes  cogmfance  of  their  Civil  Duties  is  cal- 
ed  Politicks  or  (imply  Ctvill  Philofophy.  In  the  firft  place  therefore 
(after  I  have  fet  down^  filch  Premiffes  as  appertaine  to  the  na¬ 
ture  of  Philofophy  in  general)  I  will  difeourfeot  Bodies  Natma  * 
m  the  fecon  d,  of  the  Difpofitions  and  Miners  of  men-,  and  in  the  third, 

of  tile  Ci-Vill  Duties  of  Sublets.  .  ...  ... 

i  O  To  conclude ,  feeing  there  may  be  many  who  will  not  like 
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this  my  Definition  of  Philofophy,  and  will  (ay  that  from  the 
liberty  which  a  man  may  take  otfo  defining  as  feemes  beft  to 
himfelfe,  he  may  conclude  any  thing  from  any  thing  (though  I 
thinkeitno  hard  matter  to  demonftrate,  that  this  Definition  of 
mine  agrees  with  the  fenfe  of  all  men; )  yet  left  in  this  point  there 
fhould  be  any  caufe  of  difpute  betwixt  me  and  them ,  I  here  un¬ 
dertake  no  more  then  to  deliver  the  Elements  of  that  Science;,  by 
which  the  Effe&s  of  any  thing  may  be  found  out  from  the  known 
Generation  of  the  fame  5  or  contrarily  the  Generation  from  the 
Effeds;to  the  end  that  they  who  fearch  after  other  Philofophy^may 
be  admonifhed  to  feeke  it  from  other  Principles. 


i 
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Of  Names. 

I  The  neceffi  ty  offe  nfible  rJHoniments  or  Markj  for  the  help  of. Memory  A 
Mark*  defied.  2  The  neceffity  of  Mirks  for  the  figmficatum  of  the 
conceptions  of  the  Mind.  ?  Names  fupply  both  thofe  necefittes.  4 The 
Definition  of  a  Name.  J  Names  are  S  ignes  not  of  Things,  but  of  our  Cogi¬ 
tations.  6  JVhat  it  is  ipe give  Names  to.  7  Names  P0J1 ttve  and  Negative. 
8  Contradictory  Names.  9  A  Common  Name,  to  Names  of  the  fit -ft 
and  feconi  Intention.  II  Vniverfall,  Particular,  Individually  and  Inde¬ 
finite  Names.  12  Names  Vmvocall  and  Equivocal.  13  Abfolute  and 
Relative  Names.  14  Simple  and  Compounded  Names,  ij  APradtca- 
meut  deferibed.  1 4  Some  things  to  be  noted  concerning  Pradicaments. 

)w  unconftant  and  fading  mens 
thoughts  are,and  how  much  the  reco¬ 
very  of  them  depends  upon  chance, 
there  is  none  but  knows  by  infallible 
experience  m  himfelf.  For  no  man  is 
able  to  remember  Quantities  without 
fenfible  and  prefent  Meafures ,  nor 
Colours  without  -l'enfiblc  and  prefent 
Patterns  ,  nor  Number  without  the 
Names  of  Numbers  difpofed  in  order 
and  learned  by  heart.  So  that  whatfoever  a  man  has  put  together 
in  his  mind  by  ratiocination  without  fuch  helps ,  will  prefently 
flip  from  him,  and  not  be  revocable  but  by  beginning  his  ratioci¬ 
nation  anew.  From  which  itfollowes,  that  for  the  acquiring  of 
Philofophy  fome  fenfible  Moniments  are  necefiary,  by  which  our 
paft  thoughts  may  be  not  onely  reduced ,  but  alfo  regiftred  every 
one  in  its  own  order.  Thefe  Nloniments  I  call  Marks,  namely, 
fenfible  things  taken  at  pleafure,  that  by  the  fenfe  of  them  fuch 
thoughts  may  be  recalled  to  our  mind ,  as  are  like  thofe  thoughts 
for  which  we  took  them.] 

2  Again, 
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2  Again,  though  fome  one  man,  of  how  excellent  a  wit  foever, 
fhould  fpendallhis  time,  partly  in  reafoning  and  partly  in  in¬ 
venting  Marks  for  the  help  of  his  memory ,  and  advancing  him- 
felf  in  learning ;  who  lees  not,  that  the  benefit  he  reapes  to  him- 
felfe  will  not  be  much ,  and  to  others  none  at  alb  For  unleffe  he 
communicate  his  notes  with  others,  his  fcience  will  peril'll  with 
him.  But  if  the  fame  notes  be  made  common  to  many ,  and  fo 
one  mans  inventions  be  taught  to  others,  fciences  will  thereby  be 
encreafed  to  the  generall  good  of  mankind.  It  is  therefore  neccf- 
fary  for  the  acquiring  of  Philofophy  that  there  be  certain  Signes, 
by  which  what  one  man  finds  out  may  bemanifefted  and  made 
known  to  others.Now  thofe  things  we  call  Si  g  ne  $,are  the 

ce  dents  of  their  Corfeqaents^and  the  Confe  querns  of  their  Antecedents^  often  as 
we  obferve  them  to  go  before  or  follow  after  in  the  fame  manner.  For  example, 

•  &  thick  Cloud  is  a  Signe  of  Rain  to  follow  ;  and  Rain  a  Signe,  that 
a  Cloud  has  gone  before,  for  this  reafon  onely,that  we  feldoni  fee 
Clouds  without  the  Confequence  of  Rain ,  nor  Rain  at  anytime 
but  when  a  Cloud  has  gone  before.And  of  Signs  fome  are  NtttwraUy 
whereof  I  have  already  given  an  example;  others  are  Arbitrary^ 
namely,  thofe  we  make  choice  of  at  our  own  pleafure ;  as  a  buih 
hung  up,  fignifies  that  Wine  is  to  be  fold  there  -  a  ftone  fet  in  the 
ground,  fignifies  the  bound  of  a  field;  and  words  foandfocon- 
ne&ed,  fignifie  the  Cogitations  and  Motions  of  our  Minde.  The 
difference  therefore  betwixt  Markes  and  Signes  is  this,  that  we 
make  thofe  for  our  own  ufe,  but  thefe  for  the  ufe  of  others. 

3  Words  fo  conne&ed,  as  that  they  become  lignes  of  our 
Thoughts,  are  called  S  p  e  e  cH,of  which  every  part  is  a  Name.  But 
feeing  (as  is  laid)  both  Markes  and  Signes  are  neceffary  for  the 
acquiring  of  Philofophy,  (Marks  by  which  we  may  remember 
our  own  Thoughts,  and  Signes  by  which  we  may  make  our 
thoughts  known  to  others,)  Names  do  both  thefe  offices;  but 
they  ferve  for  Marks  before  they  be  ufed  as  Signes.  For  though 
a  man  were  alone  in  the  world,  they  would  be  ufefull  to  him 
in  helping  him  to  remember;  but  to  teach  others ,  (unleffe  there 
were  fome  others  to  be  taught,)  of  no  ufe  at  all.  Again,  Names, 
though  Handing  fingly  by  themfelves ,  are  Marks ,  becaufe  they 
ferve  to  recall  our  own  thoughts  to  mind;  but  they  cannot  be 
Signes,  otherwife  then  by  being  difpofed  and  ordered  in  Speech 
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as  parts  of  the  fame.  For  example*  a  man  may  begin  with  a 
word*  whereby  the  hearer  may  frame  an  Idea  of  fome- 
thin^  in  his  mind  *  which  nevertheleffe  he  cannot  conceive  to  be 
the  Idea  which  was  in  the  mind  of  him  that  fpake*  but  that  he 
would  fay  fomething  which  began  with  that  word*  though  per¬ 
haps  not  as  by  it  felfe  *  but  as  part  of  another  word.  So  mat  the 
nature  of  a  name  confrfts  principally  in  this*  that  it  is  a  Mark  ta 
ken  for  Memories  fake  3  but  it  ferves  alfo  by  accident,  to  fignifie 
and  make  known  to  others  what  we  remember  our  felves;  and 
therefore  I  will  define  it  thus :  n  ^  ?  r 

4  s/Name  is  a  Word  taken  At  plea  fare  to  ferve  far  a  Markin  which  may 
rat  fa  in  our  Mind  a  thought  Uke  to  fame  thought  we  had  before ,  and  which  be¬ 
ing  pronounced  to  other  s^may  be  to  them  a  Sign  of  what  thought  the  fpeaker  had 
or  had  not  before  in  his  mind.hnd  it  is  for  brevities  fake  that  I  fiippofe 
the  Original!  of  Names  to  be  Arbitrary ,  judging  it  a  thing  that 
maybe  aflfumed  as  unqueftionable.F  or  cofideringthat  newNames 
are  daily  made*  and  old  ones  laid  afide ;  thatdiverfe  Nations  ule 
different  Names*  and  how  impoiTible  it  is  either  to  obferve  fimi- 
litude*or  make  any  comparifon  betwixt  a  Name  and  a  Thing*how 
can  any  man  imagine  that  the  Names  of  Things  were  impeded 
from  their  natures  ?  For  though  feme  Names  of  living  creatures 
and  other  things*  which  our  firft  Parents  uled  *  were  taught  by 
God  himfelfe*  yet  they  were  by  him  arbitrarily  impofed*  ai)d  af¬ 
terwards  both  at  the  Tower  of  Babel,  and  fince  in  precede  of 
time*  growing  everywhere  outofufe,  are  quite  forgotten*  and 
in  their  roomes  have  fucceeded  others*  invented  and  received  by 
men  at  pleafure.Moreover*  whatfoever  the  common  ufe  of  words 
be,  yet  Philofophers,  who  were  to  teach  their  knowledge  to  o- 
thers*  had  alwayes  the  liberty,  and  fometimes  they  both  had  and 
will  have  a  neceflity,  of  taking  to  themfelves  fuch  Names  as  they 
pleafe  for  the  fignifying  of  their  meaning  *  if  they  would  have  it 
underftood.  Nor  hadMathematicians  need  to  aske  leave  of  any 
but  themfelves  to  name  the  figures  they  invented  Parabolas ,  Hyper- 
holes ^ Ctffoeides^  fafaadratricesy&c.  or  to  call  one  Magnitude  A*  ano¬ 
ther  B, 

5  But  feeing  Names  ordered  in  fpeech  (as  is  defined)  are  fignes 
of  our  Conccptionsdt  is  manifeit  they  are  not  fignes  of  the  Things 
themfelves  3  tortaat  the  found  uf  this  word.  S tone  fhould  be  the 

figne 
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figne  of  a  Stone,  cannot  be  tinderftood  in  any  fenfe  but  this ,  that 
he  that  heares  it,  co! lefts  that  he  that  pronouuncesitthinkes 
ofaStone.And  therefore  that  difputation,whether  Names  fio-nifxe 
the  Matter  or  Form ,  or  fomething  compounded  of  both  ,  and  o- 
ther  like  fu'btleties  of  the  Metapbyficks ,  is  kept  up  by  erring  men, and 
fuch  as  underhand  not  the  words  they  difpute  about. 

6  Nor  indeed  is  it  at  all  neceflary  that  every  Name  flbouldbe 
the  Name  of  lome  Thing.  For  as  thefe ,  a  Man,  a  Tree ,  a  Stone,  are 
the  Names  ol  the  Things  themfelves;fo  the  linages  ofa  Man  ot  a 
Tree  and  of  a  (cone,  which  are  reprefented  to  min  fleepino- ,  have 
their  Names  alfo, though  they  be  notTnings,but  onely  fiftfons  and 
Phantalmes  of  things.  For  we  can  remember  thefe;  and  therefore 
it  is  no  lelfe  neceflary  that  they  na  e  Names  to  mark  and  fimnfie 
them, then  the  Tilings  themfelves.Alfo  this  word  Future  is  a  Name 
but  no  future  thing  has  yet  any  being,  nor  do  we  know  whether 
that  which  we  call  Future ,  (hall  ever  have  a  being  qr  no.  Never- 
thelefle,  feeing  we  ufe  in  put  mifid  to  knit  together  thinp-s  Paft 
with  thofe  that  are  Prefent,  t  he  Name  Future  fer  vesto  lignifie  fuch 
knitting  together.  Moreover,  that  which  neither  is,  nor  has  been, 
nor  ever  (hall  or  ever  can  be ,  has  a  name ,  namely.  That  trftir&fo- 
therit,  nor  has  been  &c  Or  more  briefly  this,. To  con- 

clude,  this  word  Nothing ,  is  a  name , which  yet  cannot:  be  the 
napie  of  anv  thing.  For  when  (for  example)  we  (iibftraft  2  and  a 
from  5, and  lo  nothing  remaining  we  would  call  that  fubftraftion 
to  tnmd,this  fooechNothing  remand-in  it  the  word  *fa?,s„ot 
unufefull.And  for  the  fame  reafon  we  fay  truly  up  then  .Nothing 


,  7  iiV  n  A  •  77^  ^witm^.Dcing  m  Nature,  yet  it  is 
lawfull  for  I>pftrmes  fake  to^pply  . the  word  Thing,  to  whafoever 

we name^as  lfit  were  all  one  whether i that  thins  be  truly  exiftent 
or  be  onely  feigned. 

7  The  firft  diftinftion  ofhlames ,  is  that  fome  are  Wiw,  or 
Affirm***- others  alfo  balled  Privative and 

Fofinveage  fuch  as,  we  impofe.for the  likcnefTe,  Equa¬ 
lity 
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jity  cr  Identity  of  the  things  we  confider;  Negative  for  the  diver- 
fity,  Unlikneffe,  or  Inequality  of  the  fame.  Examples  of  the  for¬ 
mer  are  •>  c Man-,  a  ‘Phthjophr^  for  a  Man  denotes  any  one  of  a  niul- 
titude  of  men ,  and  Phitefopher  any  one  of  many  PniLfophers  by 
reafon  of  their  fimiUtudej  Alfo  Socr ates  is  a  Poiitive  name,becaule 
it  fwnifies  alwayes  one  and  the  fame  man.  Examples  of  Negatives 
axeiuch  Pofitives  as  have  the  Negative  particle  Not  added  to 
them,a.s  Not-Ma»,  Not-Thilofopher.  But  Politives  were  before  Ne¬ 
gatives  •  for  otherwife  there  could  have  been  no  ule  at  all  of  thel'e. 
For  when  the  name  of  white  was  impofed  upon  certain  things, and 
afterwards  upon  other  things  the  names  of  Blacky  Blew,  Transparent, 
&c.  the  infinite  diflimilitudes  of  thefe  with  white  could  not  be 
comprehended  in  any  one  Name ,  lave  that  which  had  in  it  the 
Negation  of  White,  that  is  to  fay,  the  Name  Not -white,  or  fome  o- 
ther  equivalent  to  it,  in  which  the  word  White  is  repeated ,  liich  as 
Unlike  to  white, &c.  And  by  thefe  Negat tvenames ,  we  take  notice  our 
felves,  and  fignifie  to  others  what  we  have  not  t  hought  of. 

8  Pofitive  and  Negative  names  are  ContraiiUory  to  one  another, 
fo  that  they  cannot  both  be  the  name  of  the  fame  thing.  Befides, 
of  Contradi&ory  names,  one  is  the  name  of  any  thins;  whatfoever; 
for  whatfoever  is,  is  either  Man  or  Not-man ,  White  or  Not- 
white,  and  lo  of  the  reft.  And  this  is  fomanifeft,  that  it  needs  no 
further  proofe  or  explication^  for  they  that  fay  the  fame  thing  cahnot 
both  be,  and  not  be,  fpeak  obfeurely  5  but  they  that  fay,  whatfoever  is, 
either is,or is »ot  ,  fpeake  alfo  abfurdly  and  rtdiculoufiy.  Thecer- 


of  all  Ratiocination,  that  is, of  all  Phil6fo^hy;and  therefore  it  ought 
tobefo  exaftly  propounded,  that  it  may  be  of  ic  felfe  cleare  and 
perfpicuous  to  all  men ;  as  indeed  it  is,  having  tofuch,  as  readmg 
the  long  difeourfes  made  upon  tMfr  fubjetf  by  the  Writers  of  Meta- 
fbyjicks  (which  they  bc-leevc  to  be  fome  egregious  learrtin 

they  underhand  not, when  they  do.  . 

9  Secondly,  of  Names,  fome  areC^**  to  many  things. 
Man,  a  Tree ;  others  Proper  to  onething,a'S  to  that  writ  the  It iad,Ho  , 

this  man,  that  man.  And  a  Cotntiioif  itefne,  being  the  name  of  many 
things  feverally  taken ,  but  not  colle&ively  of  all  together  (as  Man 


as  a 
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is  not  the  name  of  all  mankind*  but  of  every  one,  as  of  Peter,  lohn, 
and  the  reft  feverally  )  is  therefore  called  an  Umverfxll  name;  and 
therefore  this  word  Umverfiall  is  never  the  name  of  any  thing  exi- 
ftent  in  nature  ,  nor  of  any  Idea  or  Phantafme  formed  in  the  mind, 
but  alwayes  the  name  of  fome  word  or  name ;  lb  that  when  *  Li¬ 
ving  ere  at  nr  e  ,a  St  one  ,a  S pirn  ,or  any  Other  thing  is  faid  to  be  Univerfal,  it 
is  not  to  be  underftood,  that  any  Man,  Stone,  &c.  ever  was  or  can 
be  Univer  tall,  but  onely  that  thefe  words.  Living  creature ,  Stone,  &c. 
are  Hmvtrfali  names ,  tliat  is,  Names  common  to  many  things^and  the 
Conceptions  anfwering  them  in  our  minde ,  are  the  Images  and 
Phantaimesof  feveraii  Living  Creatures,  or  other  things.  And 
therfore  for  the  underftanding  of  the  extent  of  anllniverfal  name, 
we  need  no  other  faculty  butthatof  our  imagination,  by  which 
we  remember  that  fuch  names  bring  fometimes  one  thing,  fome- 
times  another  into  our  minde^  Alfo  of  Common  Names  fome  are 
mere ,  fome  leffe  Common,^**?  Common  that  whichis  the  name 
of  m^re  things-  Lejfe  Common,  the  name  of  fewer  things.  As  Living- 
Creature  is  more  Common  then  Man,  or  H or  fie  or  Lion,  becaufe  it 
comprehends  them  all  •  and  therefore  a  more  Common  name,  in 
refped:  ofalefTe  Common,  is  called  the  Genus  or  a  Generali  name; 
and  this  in  refpedf  of  that,  the  Species ,  or  a  speciall  Name.  • £  • 

10  And  from  hence  proceeds  the  third  diftin&ion  of  Names, 
which  is ,  that  fome  are  called  names  of  the  Firfi ,  others  of  the 
cond  Intention .  Of  the  firfi  Intention  are  the  names  of  Things ,  a  Man, 
S tpne,& c.  of  th tfecond  arc  the  names  of  names  and  fpeeches ,  as  U- 
niverfall,  Particular,  Germs,  Species,  Sjllogi  fme  ,  and  the  like.  But  it  is 
hard  to  fay  why  thofe  are  called  names  of  the  Firfi,  andthefe  of  the 
Second  Intention,  unleffe  perhaps  itwasfirft  intended  by  us  to  give 
names  to  thofe  things  which  are  of  daily  ufe  in  this  life,  and  after¬ 
wards  to  fuch  things  as  appertaine  to  fcience ,  that  is,  that  our  Se¬ 
cond  Intention  was  to  give  names  to  Names.  But  whatfoever  the 
caufe  hereof  may  be,  wet  this  is  manifeft,  that  Gems,  Species,  Defi - 
nition,&c .  are  names  of  Words  and  Names  onely;  and  therefore  to 
put  Genus  and  S pedes  for  Things,  and  Definition  for  the  nature  of  any 
thing,as  the  W riters  of  Aletaph /fickj; ha v e  done,  is  no t  right;  feeing 
they  be  only  fignifications,  of  what  we  thinke  of  the"  nature  of 
Things* 

11  Fourthly,  fome  Names  are  c£$tr$aw  %  ;d  determined,  others 

of 
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O^uncierMim  and  undetermined  fignification.  Of  determined  and  certain 
bonification  is,  firft,that  name  which  is  giuen  to  any  one  thing  by  it 
felf>:  and  is  called  atli  IndwiM&H:  Mtmy  as  Homer.  >  this  treey  that  living 
freawre^ ctr.lS’eeondly; thatiw^iithihasariy ofthefe  words  All, Eve¬ 
ry  ^  Both ,  Either ■<,  or  rke  dikeadded  to  it  '3  and  it. is  therefore  called 
an  Uni  verfall  Name ,  becaufe  it  dignifies  every  one  of  thofe  things 
to  which  it  is  Common;  and  of  cert  nine  fignification  for  this  reafon, 
that  he  which  heares  ,  conceives  in  his  minde  the  fame  thing  that 
he  which  If  eahes  would  have  >him  conceive.  Of  Indefinite 
cation  is,  firft  ,  that  Name  which  has  the  word  feme ,  or  the  like 
added  to  it,  and  is  called  a  Particular  name ;  Secondly  a  Common 
Name  let  by  it  felfe  without  any  note  either  of  Univerfality  or 
Particularity  ,  as  Man,  Stone ,  and  h:  called  an  Indefinite  Name ;  but 
both  Particular  and  Indefinite  names  are  of  unccrtaine  fignification, 
becaufe  the  Hearer  knowes  not  what,  tiling  it  is  the  Speaker  would 
have  him  conceive;  and  therefore  in  Speech,  Particular  andlnde- 
finite  names  are  to  be  efteemed  equivalent  to  one  another.  But  thefe 
words iAlfi  Every,  Some y  &xc>  which  denote  Univerfality  and  Par¬ 
ticularity  5  ar;e  not iNames  3  bur  jparts  onely  of  Names;  So  that 

Every  Many  and  That  Man  which  <the  Hearer  conceives  m  his  mind,  are 
all  one-  and  Some  Man,  and  That  Man  which  the  Speaker  thought  of 
fignifie  the  fame.  From  whence  it  is  evident,  that  theufeoffignes 
oithiskind  3  is  not  for  a  mans  own  fake,  or  for  his  getting  of  know¬ 
ledge  by  his  own  private  meditation  (  for  every?man  has  his  own. 
Thoughts  fufficiently  determined  without  fuch  helpes  as  thefe) 
but  for  the  fake  of  others ;  that  is,  for  the  teaching  and  fignifying 
of  our  Conceptions  to  others ;  nor  were  they  invented  onely  to 
make  us  remember,  but  to  make  us  able  to  difeourfe  with  others. 

1  r  Fifthly*,  Names  are  ufually  diftinguifhed  into  UnivomH,  and 
Equivocal!.  Univocal l are  thofe;  which  in  the  fame  train  of  Dif¬ 
eourfe  fignifie  alwayes  the  fame  thing;  but  Equivocall  thole  which 
meane  fometimes  one  thing  ,  and  fometimes  another.  Thus,  the 
NameTw^/^is  faidto  b z  UnivocaU,  becaufe  it  is  alwayes  taken 
in  the  famefenfe;  and  cParabola  to  be  Equivocall ,  for  the  (ignificatfo 
on  it  has  fometimes  of  Allegory  or  Similitude,  and  fometimes  of 
a  certaine  Geometricall  figure.  Alfo  every  Metaphor  is  by  profef- 
fion  Equivocal l.  But  thi  s  diftinftion  belongs  not  fo  much  to  Janies, 
as  to  thofe  that  ufe  Names;  for  fome  ufe  them  properly  andaccu- 
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curately  for  the  finding  our  of  truth ;  others  draw  them  from  their 
proper  lenfe,  for  Ornament,  or  Deceipt. 

13  Sixtly,  of  Names,  fome  are  A bfolute, others  Relative.  Relative 
are  fuch  as  are  impofed  for  fome  Comparifon,  as  Father ,  Sow, 
Caufe,  Ejfctt,  Like ,  Unlike  , Equal,  Unequal,  Mafter, Servant^  c.  And 
thofe  that  fignifie  no  Comparifon  at  all  ar e  Absolute  Names.  But  as 
it  was  noted  above,  that  Univerfality  is  to  be  attributed  to  Words 
&  Names^onely,and  not  to  Things;fo  the  fame  is  to  be  {aid  of  other 
diftin&ions  of  Names;  for  no  Things  are  either  Univocall  or  Equivo- 
call ,  or  Relative  or  Absolute.  There  is  qjfo  another  diftin&ion  of 
Names  into  Concrete  and  Abftratt ;  but  becaufe  Abftraft  Names 
proceed  from  Fropofition?  and  can  have  no  place  where  there  is  no 
Affirmation,  I  fhall  fpeake  of  them  hereafter. 

1 4  Laftly,  there  are  S wfte  and  Compounded  Names.  But  here  it  is 
to  be  noted,that  a  name  is  not  taken  in  Philosophy  ,as  in  Grammar, 
for  one  fingle  word ,  but  for  any  number  of  words  put  together  to 
fignifie  one  Thing;  for  among  Philofophers  Sentient  Animated  Body, 
paftesbutfor  one  Name,  being  the  Name  of  every  living  Crea- 
ture;which  yet,  among  Gramarians  is  accounted  three  Names.  Al- 
fo  a  S imple  Name  is  not  here  diftinguifhed  from  a  Compounded  Na?ne 
by  a  Prepofition ,  as  in  Grammar.  But  I  call  a  Simple  Name ,  that 
which  in  every  l$md  is  the  moft  Common  or  moft  Uni ver fall;  and 
that  a  Compounded  Name,  which  by  the  joyning  of  another  Name  ^o 
it  is  made  le{feUniverfall,and  fignifies  that  more  conceptions  then 
one  were  in  the  mind,  for  which  that  later  Name  was  added. 
For  example  ,  in  the  conception  of  Man  (as  is  fhewn  in 
the  former  Chap.)  Firft ,  he  is  conceived  to  be  fomething  that  has 
Extenfion,  which  is  marked  by  the  word  Body.  Body  therefore  is a 
Simple  Name, being  put  for  that  firft  fingle  Conception;Afterwards, 
upon  the  fight  of  fuch  and  fuch  motion,  another  Conception  arifes 
for  which  he  is  called  an  Animated  Body,  and  this  I  here  call  a  Com¬ 
pounded  Name,  asldoealfo  the  name  Animal,  which  is  equivalent 
to  an  Animated  Body .  And  in  the  fame  manner  an  Animated  Rational 
Body,  as  alfo  a  Man,  which  is  equivalent  to  it,  is  a  more  Compoun¬ 
ded  Name.  And  by  this  we  fee  how  the  Compofition  of  Concep¬ 
tions  in  the  mind  is  anfwerable  to  the  Compofition  of  Names;  fer 
as  in  the  minde  one  Idea  or  Phantafme  fucceeds  to  another,  and  to 
this  a  third;  fo  to  one  Name  is  added  another  and  another  fuccef- 

D  fively. 
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lively ,  and  of  them  all  is  made  one  Cmfmtdti 'Name.  Neverthe- 
leffe  we  muft  not  thinke  Bodies, which  are  without  the  Minde,  are 
compounded  in  the  fame  manner,  name  ycnac  there  is  in  Nature :  a 
Body,  or  any  other  imaginable  Thing  exiftent,  which  at  the  hrft 
has  no  Magnitude,  and  then  by  the  addition  of  Magnitude,  comes 
to  have  Quantity, and  by  more  or  leffe  Quantity  to  have  Denfitv  or 
Rarity,  and  again  by  the  addition  of  Figure  to  be  Figurate,and 
ter  this  by  the  injeftion  of  Light  or  Colour,  to  become  Lucid  or 

Coloured;  though  fuch  has  been  the  Philofophyol  many 

if  The  WrTters  of  have  endeavoured  to  digelt  the 

Names  of  all  the  kinds  of  Things  into  certain^ Scales  or  Degrees,  by 
the  continual  fubordination  of  Names  leffe  Common,  to  Names 
more  Common.  In  the  Scale  of  Bodies  they  put  i in  the  fir  ft  and 
hi^heft  place  Bod y  Amply, and  in  the  next  place  under  it  lelle  C 
mi  Names,  by  which  it  may  be  more  limited  and  determined, 
namely  Animated  and  Inanimate*,  and  fo  on  till  they  come  to  «  ■ 
Vidnjs.  In  like  manner  in  the  Scale  of  &»*f‘  they  affgnthefirif 
place  to  Quantity,  and  the  next  to  Line ,  Superficies ,  and  So  t  ,  w 
are  Names  of  leffe  latitude;  and  thefe  Orders  or  Scales of >James 
they  ufually  call  Predicaments  and  CategoriesxAnd.  of  this  r  1  . 

not  onely  Pofitive  but  Negative  Names  alfo  are  capable ;  which 
may  be  exemplified  by  fuch  Formes  of  the  ‘Pred.camem  as  follow. 

The  Form  of  the  Predicament  of  Body. 

Not-Body;  or  1 

Accident 

CNot  animated 

Body  s  cNot  Living-Creature 

t  Animated^  CNot  Man 

2  Li  ving -Creature  <  ^Not  Peter 

'  cMan  s 

^Perer 

*°t esss1  m\AbMmcly  rissg? :  £rh 


or 


Comparatively,  which  is  called 
their  Relation 
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The  Forme  of  the  Predicament  of  Quantity t 
Not  Continual, 

_  „  .  \  as  Number,  rLine 

Quatity  ^  t  Of  it  felfe,  asvSuperficies 

C  ontinuall  r  S  oli  d 

cBy  Accidenfc&s- — - — * — - 


Time,  by  Line 
Motion,  by  Line 
and  Time 
Force, by  Motion 
and  Solid 
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Where  it  is  to  be  noted,  that  Line,  Superficies  and  Solid  may  be. 
faid  to  be  of  fuch  and  fuch  Qpantity ,  that  is,  to  be  originally  and 
of  their  own  nature  capable  of  Equality  and  Inequality*  But  we 
cannot  fay  there  is  either  Majority  or  Minority,  or  Equality,  or 
indeed  any  Quantity  at  all,  in  Time,  without  the  help  of  Lire  and 
Motion ;  nor  in  Motion,  without  Line  and  Time ;  nor  in  Tone,  other- 
wife  then  by  Motion  and  S  olid. 

The  Forme  of  the  Predicament  of  Quality. 

~  Seeing 

SSI 

r  Tailing 

fpcrceptioj  .  Touching 

bySenfe  J 

^Imagination, 

Secondary^ 

Affe&ion 


^  J 

*  4 

d 


•>iv. 


r  tv 


T 


V 


lEOJio  v  _ _ _ _  _ _ _ 

r  By  Seeing ,  as  Light  and  Colour 


pleafant 


Senfible,  ^Hearing, as 

iQuality  )BySmelling,  as  odors 
^  *  [By  Tailing,  as  Savours 

By  Touching,  as  Hardneffe, Heat,  Cold,  &c. 


Sound 
as  Odors 


•oil 


tit  ,  A 
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The  forme  of  the  Predicament  of  %eUtion. 

Magnitudes,  as  Equality  and  Inequality 

(Qualities,  as  Likeneffe  and  UnlikenefTe 

S  In  Place 
Together  ^inTime 

Order  <  „  }  Former 

\T  CIn  Place  1T_ 

Nottoge- j  t  Later 


Parc  i 


ther 


In  Time  SFormer 
Later 


1 6  Concerning  which  Predicaments  it  is  to  be  noted  in  the 
firft  place,  That  as  the  divifion  is  made  in  the  firft  Predicament 
into  Contradi&ory  Names ,  {b  it  might  have  been  done  in  the 
reft.  For  as  there,  Body  is  divided  into  Animated,  and  Not- Animated, 
fo  in  the  fecond  Predicament  Continual!  Quantity  may  be  divi¬ 
ded  into  Line  and  Not-iine,  and  again,  Not-line  into  Superficies  and 
Not-Sitpcrficies,  and  fo  in  the  reft;  hut  it  was  not  neceflary. 

Secondly,it  is  to  be  obferved,  that  of  P«/f>wNames  the  former 
comprehends  the  later ;  but  oi  Negatives  the  former  is  compre¬ 
hended  by  the  later.  For  example  Living-Creature  is  the  Name  of 
every  Man,  and  therefore  it  comprehends  the  Name  Man ;  but 
on  the  contrary  the  Name  of  every  Thing  which  is 

N ot-Livin^-Creature,  and  therefore  the  Name  Not-Lmng-Crca- 
ture  which  is  put  firft ,  is  comprehended  by  the  later  Name  Not- 

Thirdly,  we  muft  take  heed  we  do  not  thinke ,  that  as  Names, 
fo  the  diverfities  of  Things  themlelves  maybe  fearched  out  and 
determined  by  fuch  Diftindions  as  thefe;  or  that  arguments  may 
betaken  from  hence  (as  fome  have  done  ndiculoufly  )  to  prove 

that  the  kinds  of  Things  are not  infinite.  ... 

Fourthly,I  would  not  have  any  man  thinke  I  deliver  the  orms 
above  for  a  true  and  exad  Ordination  of  Names;  for  this  cannot 
be  performed  as  long  as  Phtlolophy  remains  imperfeft  ;  Nor 
that  by  placing  (for  example)  Light  in  the  Prsdicameut  of 
ties,  whileanother  places  the  fame  in  the  Predicament  o  o- 
dies ,  I  pretend  that  either  of  us  ought  tor  this  to  be  drawn 
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from  his  opinion ;  for  this  is  to  be  done  onely  by  Arguments 
and  Ratiocination,  andnotby  difpofingoi  words  into  Clatfes. 

Laftly ,  I  confeffe  I  have  not  yet  leen  any  great  ufe  of  the 
Predicaments  in  Philofophy.  I  beleeve  Arifiotle  when  he  faw 
he  could  not  digeft  the  Things  themfelves  into  filch  Orders, 
might  nevertheleffe  defire  out  of  his  owne  Authority  to  reduce 
Words  to  fuch  Formes ,  as  I  have  done  *  but  I  doe  it  onely 
for  this  end ,  that  it  may  be  underftood  what  this  Ordination 
of  Words  is  ,  and  not  to  have  it  received  or  true,  till  it  bede- 
monftrated  by  good  reafon  to  be  fo, 


j  0  i  i 
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2  ‘Divers  Kinds  of  Speech.  z  Propofition  defined.  J'  Subject,  Predicate  and 
Copula  what  they  are,  and  AbfiraB  and  Concrete  what.  The  life  and  Abufe 
of  Names  Ab fir  aft.  5  Propofition  Umverfial  and  P  articular .  6  Affir¬ 

mative  and  Negative .  7  True  and  Pal  fie.  8  Tr#<  Falfie  belongs  10 
Speech,  and  not  to  Things.  9  Propofition  Primary,  not  Primary-)  Befini- 
on,Axiome,  Petition.  10  Propofition  Neceff ary  and  Contingent.  Ji  Ca¬ 
tegorical/  and  Hypothetical  l .  12  The  fame  Propofition  diver  fly  pronoun¬ 

ced.  1  3  ‘Propofitions  that  may  he  reduced  to  the  fiame  Categorical l  Propo¬ 
fition,  are  Equipollent.  14  Umverfial  Propofitions  converted  by  Contradi¬ 
ctory  Names,  are  Equipollent.  I  %  Negative  Propofitions  are  the  fame, 
whether  the  Negation  be  before  or  after  the  Copula.  16  Particular  Pro¬ 
pofitions  fimply  converted, ar  e  Equipollent.  1 7  What  are  Sub  alter  ^Contrary, 
Subcontrary  and  Contradictory  Propofitions.  18  Confequence  what  it  is. 

1 9  Ealfity  cannot  follow  from  Truth.  20  How  one  Propofition  ts  the  Caufie 
of  another . 

« 

fl  Rom  the  Connexion  or  Contexture  of 
"  Names  arife  diverle  kinds  of  Speech* 
whereof  home  fignifie  the  Defires  and 
Affe&ions  of  Men^fuch  are  firft  Interroga- 
tims-i which  denote  the  de  fire  of  Knowings 
as  who  is  a  good  Man  ?  In  which  fpeech 
there  is  one  Name  exprefled ,  &  another, 
defired  andexpe&ed  from  him  of  whom 
we  aske  the  fame.  Then  Prayers ,  which 
fignifie  the  defire  of  having  fomething *  Promifcs  ,  Threats ,  wifhes. 
Commands ,  Complaints  *  and  other  fignific&tions  of  other  Affefti- 
ons.  Speech  may  alfo  be  Abfurd  and  Infignificant ;  as  when  there 
is  a fucceflion  of  Words*  to  which  there  can  be  no  fucceflionof 
Thoughts  in  the  mind  to  anfwerthem  *  and  this  happens  often  to 
fuch*  as  underftanding  nothing  infomefubtil  matter*  doe  never- 

cheiefle*to  make  others  beleeve  they  un  derftandjlpeake  of  the  fame 

in- 
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incoherently;  For  the  connexion  of  incoherent  Words5t  hough  it 
want  the  end  of  Speech  (which  is  Signification)yet  it  is  Speech;and 
isufed  by  the  Writers  of  c JMetaphyfickj  almoft  as  frequently  as 
Speech  lignificativedn  Philofophy  there  is  but  one  kinde  of  Speech 
ulefull  3  which  fome  call  in  Latine  Diftum ,  others  Emmtiatum  & 
Pronuntiatum  ;  but  moft  men  call  it  Proportion ,  and  is  the  fpeech  of 
thofe  that  Affirm  or  Deny,  and  exprefleth  Truth  or  Falfity. 

2^PROpos  ITION/J4  Speech  conjiftihg  of  two  Names  copulated, bp  which 
he  that  fpeaketh  Jignifieshe  conceives  the  later  Name  to  he  the^amp  of  the  fame 
thing  whereof  the  former  is  the  Name ;  or  (which  is  all  one)  that  the  for¬ 
mer  Name  is  comprehended  by  the  later .  For  example3  this  ipeech  Man 
is  a  Living  Creatme ,  in  which  two  Names  are  copulated  by  the  verb 
lsr  is  a  "Proportion,  for  this  reafon3  that  he  that  fpeakes  it  conceives 
both  Living  Creature  and  Man  to  be  Names  of  the  fame  thing  3  or 
that  the  former  Name  Man  is  comprehended  by  the  later  Name 
Living  (freatare.  Now  the  former  Name  is  commonly  called  the 
SubjeCl  3  or  Antecedent,  or  the  Contained  Name ,  and  the  later  the  Pra- 
dicat  3  Confequent  or  Containing  Name.  The  figne  of  Connection  a- 
mongft  moft  Nations  is  either  fome  word  5  as  the  word  E  in  the 
Proposition  CMan  is  a  living  Creature,  or  fome  Cafe  or  Termination 
of  a  word?  as  in  this  Propofition5  Man  waiketh  (which  is  equiva¬ 
lent  to  this )  Man  is  walking)  the  Termination  by  which  it  is  faid 
he  walkjth ,  rather  then  he  is  walking ,  fignifieth  that  thofe  two  are 
underftood  to  be  copulated)  or  to  be  Names  of  the  fame  Thin<*. 

But  there  are3  or  certainly  may  be  fome  Nations  that  have  no 
word  which  anlwers  to  our  Vcrbe^-s  who  nevcrthelelfe  forme 
Propofnions  by  the  pofition  onelyof  one  Name  after  another)  as 

if  inftead  of  Man  is  a  Liv  ing  Creature ,  it  fhould  be  faid  Man  a  Living 
Creature ;  for  the  very  order  of  the  Names  may  fufficiently  fhew 
.  their  connexion ;  and  they  areas  apt  and  ufefull  in  Philofophy, 
as  if  they  were  copulated  by  the  Verbe  It,  r  / 

3  Wherefore  in  every  Pj-opofition  three  things  are  to  be  com 
fidered ,  viz,,  the  two  Names)  which  are  the  Su^ett  and  the  Era¬ 
dicate,  and  their  Copulation ;  both  which  Names  raife  in  our  Minde 
the  Thought  of  one  and  the  fame  Thing;  but  the  Copulation 
makes  us  thinke  of  the  Caufefor  which  thofe  Names  were  im~ 
pofedon  that  Thing.  As  for  example,  when  we  fay  a  Body  is  mo- 
veable,  though  we  conceive  the  fame  thing  to  be  dcfigned  by  both 

thofe 
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thofe  Names  ?  yet  our  Minderefts  not  there,  butfearches  fur¬ 
ther  what  it  is  to  be  a  Body ,  or  to  be  Moveable,  that  is ,  wherein  con- 
fifts  the  difference  betwixt  thefe  and  other  Things  ,  for  which 
thefe  are  fo  called,  others  are  not  fo  called.  They  therefore  that 
feeke  what  it  is  to  be  any  thing,  as  to  be  Moveable ,  to  be  Hot ,  &c. 
feek  in  Things  the  caufes  of  their  Names. 

And  from  hence  ariies  that  diftindiion  of  Names  (touched  in 
thelaft  Chap.)into  Concrete  and  Abfiratt.  For  Concrete  is  theName 
of  any  thingwhichwe  fuppofetohaveabeing,  and  is  therefore 
called  the  Subjett,  in  Latin eSuppofituw,  and  in  Greek 

as  B°dy,  Moveable,  Amoved,  Ft  curate-)  a  Cubit  high ,  Hot,  Cold,  Bike,  8 qua! , 
Appiw,  Lentnlm  and  the  like  5  and  Abftratt  is  that  which  in  any 
Subject  denotes  the  Caule  of  the  Concrete  Name,  as  to  be  a  Body, 

to  be  Move  able  $0  be  Moved,  to  be  Figurate,  to  be  of fitch  Quantity ,  to  be  Hot , 
to  be  Cold ,  to  be  Like  ,  to  be  Equall,  to  be  Appius ,  to  be  Lentulus,  &c.  Or 

Names  equivalent  to  thefe ,  which  are  moft  commonly  called 
dAbftraci  Names,  as  Corporeity,  ^Mobility  ,  Mot  ion.  Figure,  Quantity, 
Heat,  Cold,  Likenejfe ,  Equality,  and  (as  Cicero  has  it)  Appiety  and 
Lentulity.  Of  the  fame  kind  alfo  are  Infinitives  •,  for  to  Live  and  to 
<JMove  are  the  fame  with  Life  and  C Motion,  or  to  be  Living,  ahd  to  be 
tjMoved .  But  Abfiratt  Names  denote  onely  the  Caufes  of  Concrete 
Names,  and  not  the  Things  themfclves.  For  example  when  we 
fee  any  thing ,  or  conceive  in  our  Minde  any  Vifible  thing ,  that 
Thing  appears  to  us5  or  is  conceived  by  us ,  not  in  one  Point, 
but  as  having  Parts  diftantfrom  one  another,  that  is,  as  being 
extended  and  filling  fiome  fpace.  Seeing  therefore  we  call  the 
Thing  fo  conceived  Body ,  the  caufe  of  that  nam e  i%s  that  that 
Thing  is  extended,  or  th  ttExtenfion  or  Corporeity  of  it.  So  when  we 
fee  a  Thing  appeare  fometirnes  here ,  fometimes  there ,  and 
call  it  Moved  or  Removed,  the  Caufe  of  that  Name  is  that  it  w  Moved 
or  the  Motion  of  the  fame.  v  ; 

And  thefe  Caufes  of  Names  ^  are  the  fame  with  the  Caufes 
of  our  Conceptions,  namely  fome  Power  or  Aftion ,  or  Attention 
of  theThing  conceived ,  which  fome  call  the  Manner  by  which 
any  thing  workes  upon  our  fenfes,  but  by  moft  men  they  are 
called  Accidents',  I  fay  Accidents  ,  not  in  that  fenfc  in  which  Acci¬ 
dent  is  oppoied  to  Neceffary)  but  fo ,  as  being  neither  the  Things 
themfelves,  nor  parts  thereof ,  do  neverthelefte  accompany  the 

Things 
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Things  in  fuch  manner, that  (having  Extenfion)  they  may  ail  perifh 
and  be  deftroyed,  but  can  never  be  abftraBed. 

4  There  is  alio  this  difference  betwixt  Concrete  and  Abfira^l 
Names,  chat  thofe  were  invented  before  Proportions ,  butthefe 
after;  for  theie  could  have  no  being  till  there  were  Propofiti- 
ons,  from  whofe  Copula  they  proceed.  Now  in  all  matters  that 
concerne  this  life,  but  chiefly  in  Philofophy ,  there  is  both  great 
Ule  and  great  Abufeof  AbfiraEi  Names  ■,  and  the  life  conitiisin 
this,  that  without  them  we  cannot  for  the  moft  part  either  Rea- 
ion,  or  compute  the  Properties  of  Bodies  ;  for  when  we  would 
multiply,  divide,  adde  or  fubftradt  Heat,  Light,  or  Motion,  if  we 
ihould  double  or  adde  them  together  by  Concrete  Names,  fayin0' 
(for  example)  Hot  is  double  to  Hot,  Light  double  to  Light,  or 
Moved  double  to  Moved,  we  fhould  not  double  the  Properties, 
but  the  Bodies  themfelves  that  are  Hot,  Light,  Moved,  &c. 
which  we  would  not  doe.  But  the  Abufe  proceeds  from  this-, 
that  fome  men  feeing  they  can  coniider,  that  is  (as  I  laid  before) 
bring  into  account  tne  Increafings  and  Decreaiings  of  Quantity", 
Heat  and  other  Accidents,  without  confidering  their  Bodies  or 
Subje&s  (winch  they  call  Attracting,  or  making  to  exiil  apart  by 
themfelves,)  they  i'peake  of  Accidents,  as  if  they  might  be  fepa- 
rated  from  all  Bodies.  And  from  hence  proceed  the  groile  errors 
of  writers  of  Metaphyfukj-,  for,  becaufe  they  can  confider  Thought 
without  the  conlideration  of  Body,  they  inferre  there  is  no  need 
of  a  Thinking-Body;  and  becaule  Quantity  maybe  confidered 
without  confidering  Body,  they  thinke  alio  that  jjuantity  may 
be  without  Body,  and  Body  without  Quantity;  and  that  a  Bo¬ 
dy  has  Quantity  by  the  addition  of  Quantity  to  it.  From  the 
fame  fountaine  ipring  thofe  infignificant  words,  AbfiraU  Sab  fiance. 
Separated  Ejfence  and  trie  like;  as  alfo  that  confufion  of  words  deri¬ 
ved  from  the  Latine  Verb  Efi,  as  Ej[ence,Ej[e»tiality,E  ntity ,  Em  itative ; 
befides  Reality  ^  ^AU  quiddity  ,  Quiddity ,  &c.  which  could  never 
have  been  heard  of  among  fuch  Nations  as  do  not  Copulate  their 
Names  by  the  Verbe  /d,but  by  Adje&ive  Verbs,  as  RunnetNjlea- 
deth,  See.  or  by  the  mere  placing  of  one  Name  after  anothcr^and 
yet  feeing  fuch  Nations  Compute  andReafon,  it  is  evident  that 
Philofophy  has  no  need  of  thofe  words  Ejfence?  Entity  and  other 
the  like  barbarous  Termes. 

E 
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There  are.  many  Diftin&ions  of  Propofitions5  whereof  the  fir  ft 
that  fomeare  Vniverfall,  others  Particular,  others  ant* 

others  Singular ;  and  this  is  commonly  called  the  diftin£hon  of 
Quantity*  An  Univerfall  Proportion  is  that  whofe  fubjeft  IS  anected 
with  the  fisn  of  an  Univerfali  Name?  as  Every  mm  is  a  Living  C rea- 
ture.  Particular^  that  whofe  fubje£t  is  affe&cd  with  the  hgnof  a 
Particular  Name  5  as  Some  Man  is  learned.  An  Indefinite  *1  ropey  non 

has  for  its  Subie£t  a  Common  Name  >  and  put  without  any  h%n$ 

as  Man  is  ft  hiving  Creature,  Man  is  Learned.  And  a  Singular  Propojttt- 
on  is  that  whofe  Subjeft  is  a  Angular  Name ,  as  Socrates  is  a  Ph>  ofi- 

4  vhtY  This  Tft’A'Yl  IS  blacky  v  i  nr  •  ^  J 

6  The  Second  Diftin&ion  is  into  ^Affirmative  and  Negative.,  and 
is  called  the  Diftinftion  of  Quality.  An  Affirmative  Propofition  is  that 
whofe  Predicate  is  a  Pofitive  Name ,  as  Man  is  a  Living  Creature. 
Negative,  that  whofe  Predicate  is  a  Negative  Name,  as  Mann 

N°n‘ The third  Diftindion  is ,  that  one  is  True,  another  Falfe.  A 
Trie  Propofition  is  that,  whofe  Predicate  contames ,  or  compre¬ 
hends  its  Subjed ,  or  whofe  Predicate  is  the  Name  of  every 
rhino-,  of  which  the  Subje6t  is  the  Name;  as  Mams  a  Living  - 
'  t me  is  therefore  a  True  Propofition,  becaufe  whatioever  is  called 
Man  the  fame  is  alfo  called  Living  Creature ;  and  Some  Man  is  fick_, 
£;«Se/S  che  Name  i ff  W  ^».That  which J  no 

True,  or  that  whofe  Predicate  does  not  contame  «s  Sub, eft,  is 

called  a  FM  T,vf>p .as  Mm Tn„f,„  arc  equiva- 

Speech,  and  not  In  the 

LlhrfPtopoSn’s  for  . he  mage  of.  Manrna  Glalfe,  ora 
rhoft  is  therefore  denyed  to  be  a  very  Man ,  becaufe  this  Pi o- 

»» r  h"  $&£&£>  oWS  * 

A  Man,  On:  rjUan,  and  a  Very  CA^n,  figmfie  .he  fame.  g  And 
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8  And  from  hence  it  is  evident ,  that  Truth  and  Falfity  have 
no  place  hut  amongftfuch  Living  Creatures  as  ufe  Speech.  For 
though  fome  brute  Creatures,  looking  upon  the  Image  of  a  Man 
in  a  Glafle,  may  be  affe&ed  with  it  as  if  it  were  the  Man  him- 
felfe,  and  for  this  reafon  feare  it  or  fawne  upon  it  in  vain;  Yet 
they  doe  not  apprehend  it  as  True  or  Falfe  ,  but  onely  as  Like; 
and  in  this  they  are  not  deceived.  Wherefore,  as  men  owe  all 
their  True  Ratiocination  to  the  right  underftanding  of  Speech; 
So  alfo  they  owe  their  Errors  to  the  mifunderftanding  of  the 
fame  ;  and  as  all  the  Ornaments  of  Philofophy  proceed  onely 
from  Man,  fo  from  Man  alfo  is  derived  the  ugly  abliirdity  of  Falfe 
opinions.  For  Speech  has  fomething  in  it  like  to  a  Spiders  W eb 
(as  it  was  laid  of  old  of  So/onslawsy)  for  by  contexture  of  words 
tender  and  delicate  Wits  are  inlnared  and  ftopt  ;  but  ftrong 
Wits  breake  eafily  through  them. 

From  hence  alfo  this  may  be  deduced  ,  that  the  firft  Truths 
were  arbitrarily  made  bythofethat  firft  of  all  impofed  Names 
upon  Things,  or  received  them  from  the  impofition  of  others* 
For  it  IS  true  (for  example)  that  Man  is  a  Living  Creature;  but  it  is 
for  this  reafon  ,  that  it  pleafed  men  to  impofe  both  thofe  Names 
on  the  fame  thing. 

<?  Fourthly,  Propofitions  are  diftinguifhed  into  Primary  and  not 
Primary .  ‘Primary  is  that  wherein  the  Subject  is  explicated  by  a 
Predicate  of  many  Names,  as  Man-)  is  a  Body  Animated  Rationally 
for  that  which  is  comprehended  in  theName  Man  is  more  largely 
expreffed  in  the  Names  Body,  Animated,  and  Rat  ion  all  joyned  toge¬ 
ther;  and  it  is  called  Primary ,  becaufe  it  is  firft  in  Ratiocination; 
for  nothing  can  be  proved,  without  underftanding  firft  the  name 
of  the  Thing  in  queftion.  Now  Primary  ‘Propofitions  are  nothing  but 
Definitions,  or  parts  of  Definitions,  and  thefe  onely  are  the  prin¬ 
ciples  of  Demonftration,  being  Truths  conftituted  arbitrarily  by 
the  Inventors  of  Speech,  and  therefore  not  to  be  demonftrated. 
To  thefe  Propofitions ,  feme  have  added  others,  which  they  call 
Primary  and  Principles ;  namely  Mxiomes  and  Common  Notions;  which 
(though  they  be  fo  evident  that  they  need  no  proofe,  yet)  becaufe 
they  may  be  proved,are  not  truly  Principles;  &,the  lefie  to  be  re¬ 
ceived  for  luch,  in  regard  Propofitions  not  intelligible,  and  fome- 
times  manifeftly  falfe^are  thruft  on  us  under  theName  of Principles 

E  s  bv 
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by  the  clamour  of  Men,  who  obtrude  for  evident  to  others  all  that 
they  themfelves  thinke  True.  Alfo  certaine  Petitions  are  common¬ 
ly  received  into  the  number  of  Principles ;  as  for  example.  That  a 
(freight  line  may  be  drawne  between  two  points,  and  Other  Petitions  of  the 
Writers  of  Geometry;  and  thefe  are  indeed  the  Principles  of 
Art  or  ConflruBion ,  but  not  of  Science  and  Demonfiration . 

10  Fiftly,  Propofitions  are diftinguifhed  into  Necejfary,  that  is* 
neceffarily  True ;  and  True,  but  not  neceffarily,  which  they  call 
Contingent .  A  Necejfary  Propofition  is  when  nothing  can  at  any  time 
be  conceived  or  feigned,  whereof  the  Subjed  is  the  Name,  but  the 
Predicate  alfo  is  the  Name  of  the  fame  thing ;  as  Man  is  a  Living - 
Creature  is  a  neceflary  Propofition ,  becaufe  at  what  time  foever 
wefuppofe  the  name  cMan  agrees  with  any  thing,  at  that  time 
the  name  Living-Creature  alfo  agrees  with  the  fame.  But  a  Contin- 
gent  Proportion  is  that  which  at  onetime  may  be  true,  at  another 
time  falfe;  as  Every  Crow  is  Black:,  which  may  perhaps  be  true 
now ,  but  falfe  hereafter.  Again,  in  every  Necejjar y  Proportion, the 
Predicate  is  either  equivalent  to  the  Subject,  as  in  this,  CManis^  a 
Rational  Living- Creature-,  or  part  of  an  equivalent  Name,  as  in  this, 
C Man  is  a  Living-  Cr****re*  for  the  Name  Rational  Living -  Creature ,  or 
Man,  is  compounded  of  thefe  two,  Rational  and  Living-Creature. 
But  in  a  Contingent  Proportion  this  cannot  be ;  for  though  this  were 
true.  Every  CM  an  is  a  Lyar,yct  becaufe  the  word  Eyar  is  no  part  of  a 
Compounded  name  equivalent  to  the  Name  CMan,  that  Propofi¬ 
tion  is  not  to  be  called  Necejfary ,  but  Contingent ,  thougn  it  mould 
happen  to  be  true  alwayes.  And  therefore  thofePropofitions  on¬ 
ly  afe  jVeceJfaryj  which  are  of  Sempiternal  Truth, that  is,  true  at  all 
times.  From  hence  alfo  it  ismanifeft,  that  Truth  adheres  not  to 
Things,  but  to  Speech  onely;  forfome  Truths  are  eternal  ;  for  it 
will  loe  eternally  true,  if  t Avian,  then  Living-Creature ;  but  tuat  any 
c Man  or  Living-Creature  fhould  exift  eternally,  is  not  neceflary. 

1 1  A  fixth  Diftindion  of  Propofltions  is  into  Categorical  and  Hy¬ 
pothetic  all  A  Categoric  all  Propofition  is  that  which  is  (imply  or  abso¬ 
lutely  pronounced, as  Every  Man  is  a  Living  Creature, ,N  Man  is  a  Trcey 
and  Hypothetical  is  that  which  is  pronounced  conditionally ,  as,  Ij 
any  thing  be  a  Man  the  fame  is  alfo  a  Living  C reature ,  If  any  thing  be  a  Man 
the  fame  is  alfo  Not-a-flone. 

A Categoncall  Propofition ,  and  an  Hypothetical  anfwering  it,  doe 

;  '  both 
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bothfignifie  the  fame,  if  the  Propofitions  beNeceffary^  but  not 
if  they  be  Contingent.  For  example,  it  this,  Every  Man  is  a  Living- 
Creature,  be  true  5  this  alto  will  be  true.  If  any  tiling  be  a  Man,  the 
fame  is  alfo  a  Living-Creature ;  but  in  Contingent  Propofitions,though 
this  be  true.  Every  (frow  is  Blacky  yet  this  ,  If  any  thing  be  a  (frow  the 
fame  is  Black,  is  falfe.  But  an  HypotheticaU  Prof  option  is  then  rightly 
faid  to  be  true ,  when  the  Confequence  is  true*,  as  Every  Man  is  a 
Living-Creature  is  rightly  faid  to  be  a  true  Propofition,  becaufeof 
whatloever  it  is  truly  faid  That  is  a  Man ,  it  cannot  but  be  truly  faid 
alfo  The  fame  is  a  Living-Creature.fiihd  therefore  whenfeever  an  Hy¬ 
pothetical  l  Propofition  is  true ,  the  Categoricall  anfwcring  it  is  not  only 
true,  but  alfo  neceflary;  which  I  thought  worth  the  noting,  as  an 
argument,  that  Philofophers  may  in  moft  things  realon  moreio- 
lidly  by  HypotheticallfhQYi  Categoricall  Propofitions. 

1 2  But  feeing  every  Propofition  may  be  &  fifes  to  be  pronounced 
and  written  in  many  formes ,  and  we  are  obliged  to  fpeake  in  the 
fame  manner  as  moft  men  fpeake ;  yet  they  thatlearne  Philofo- 
phy  from  Matters,  had  need  to  take  heed  they  be  not  deceived  by 
the  Variety  of  expreffions.  And  therefore  whenfoever  they  meet 
with  any  obfeure  Proposition,  they  ought  to  reduce  it  to  its  moft 
Simple  and  Categoricall  forme  ^  in  which  the  Copulative  word 
Is  rauft  be  expreffed  by  it  felfe  ,  and  not  mingled  in  any  manner 
either  with  the  Subject  or  Predicate,  both  which  muft  be  fepara- 
tedandcleerly  diftinguifhed  one  from  another.  For  example,  if 
this  Propofition  Man  can  noYjrnne,  be  compared  with  this,  Man  'can¬ 
not  finne,  their  difference  will  eafily  appeare  if  they  be  reduced  to 
thefe,  C JMan  is  able  not  to  finne,  and  C jMan  is  not  able  to  finne,  where  the 
Predicates  are  manifeftly  different.  But  they  ought  to  doe  this  fi- 
lentlyby  themfelves ,  or  betwixt  them  and  their  Matters  oncly; 
for  it  will  be  thought  both  ridiculous  and  abfurd,  for  a  man  to  ule 
fuch  language  publiquely.  Being  therefore  toipbakeof Equipollent 
Propofitions,  I  put  in  the  firft  place  all  thofe  for  Equipollent,  that  may 
be  reduced  purely  to  one  and  the  fame  Categoricall  Propofition.. 

13  Secondly,  that  which  is  Categoricall  and  Neceflary,  is  £- 
quipol lent  to  its  Hypotheticall Propofition,  as  this  Categorical,  M 
'Bfight-lined  Triangle  has  its  three  Angles  equal  to  two  Right  angles^xo  this 
Hypothetical!,  If  any  Figure  be  a  Right- lined  Triangle, the  three  Mnqles 
of  it  are  equal  to  two  Right  \A rigtes. 


3^  COMPUTATION  P art  i. 

14  Alfo,  any  two  Univerfall  Propofitions,  of  which  the 
Termes  of  the  one  (that  is,  the  Subjeft  and  Predicate)  are  Con¬ 
tradictory  to  the  Termes  of  the  other*  aftd  their  Order  inverted, 
as.  thefe.  Every  man  is  a  Living  Creature ,  and  Every  thing  that  is  not  a 
Living  Creature,  is  not  a  Man,  are  Equipollent*  For  feeing  Every  Man  is 
a  Living  Creature  is  a  true  Propofition  ,  the  Name  Living  Creature 
containes  the  Name  LM*n\  but  they  are  both  Pofitive  Names; 
and  therefore  (by  the  laft  Article  of  the  precedent  Chapter)  the 
Negative  Name  Mot  Living  Creature  containes  the  Negative  Name 
Mot  (Ji{an-y  W  herefore  Every  thing  that  is  not  a  Living  Creature  is  not  a 
LMan  is  a  true  Proportion.  Likewife  thefe ,  No  Man  is  a  Tree, 
No  Tree  ts  a  Man,  are  Equipollent .  For  if  it  be  true  that  T reels  not 
the  Name  of  any  Man ,  then  no  one  thing  can  be  fignified  by  the 
two  Names  LManzmdJree^  wherefore  No  Tree  is  a  Man  is  a  true 
Propofition.  Alfo  to  this,  Whatfoever  is  not  a  Living  Creature  is  not  a 
Man ,  where  both  the  Termes  are  Negative ,  this  other  Propor¬ 
tion  is  Equipollent,  Onely  a  Living  Creature  is  a  Man. 

15  Fourthly,  Negative  Propofitions,  whether  the  particle  of 
Negation  be  fet  after  the  Copula  as  fome  Nations  doe,  or  before  it, 
as  it  is  in  Latine  and  Greeke,  if  the  Termes  be  the  fame,  are 
equipollent ;  as  for  example,  Man  is  not-a-Tree  and  Man  is  not-a-Tree, 
are  equipollent,  though  <Mrifiotle  deny  it.  Alfo  thefe.  Every  Man  is 
not  a  Tree,  and  No  Man  is  a  Tree  are  equipollent,  and  that  fo  mani- 
feftly,  as  it  needs  not  be  demonftrated. 

16  Laftly,  all  Particular  Propofitions  that  have  their  Termes 
inverted,  as  thefe,  Some  Man  is  Blind,  Some  Blind  thing  is  a  Man,  are 
equipollent ;  for  either  of  the  two  Names ,  is  the  Name  01  tome  one 
and  the  fame  Man;  and  therefore  in  which  foever  of  the  two  Or¬ 
ders  they  be  connected ,  they  figmfie  the  fame  Truth. 

17  Of  Propofitions  that  have  the  fame  Termes,  and  are  pla¬ 
ced  in  the  fame  Order ,  but  varied  either  by  ^guantity  or  .Quali¬ 
ty,  fome  are  called  Subaltern  ,  others  Contrary ,  others  Sub-contrary, 
and  others  .Contradictory- 

Subaltern,  are  Univerfaland  Particular  Propofitions  of  the  fame 
duality;  as  ,  Every  Man  is  a  Living  Creature  ,  Some  Man  is  a  Living 
Creature ;  or ,  No  CMan  is  iTife,  Some  Man  is  not  Wife.  Of  theie  if  the 
llniverfal  be  true,  the  Particular  will  be  true  alfo.  , 

Contrary,  are  IMverfal  Propofitions  of  different  Quality;  ** 

Ever J 
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Every  Man  is  happy ,  No  Man  is  happy.  And  of  thefe  if  one  be  true  the 
other  is  falfe-.  alfo  they  may  both  be  falfe,asin  the  example  given. 

Subcontrary,  are  Particular  Propofitions  of  different  Quality^ 
m  Some  Man  is  learned^  Some  Man  is  not  learned,  •  which  cannot  be  both 
falfe  5  but  they  may  be  both  true. 

Contradictory  are  thole  that  differ  both  in  Quantity  and  Quality*, 
as  Every  Max  is  a  Living  (freature^  Some  Man  is  not  a  Living  Creature; 

which  can  neither  be  both  true,  nor  both  falfe. 

1 8  A  Proportion  is  faid  to  follow  from  two  other  Proportions, 
when  thefe  being  granted  to  be  true,  it  cannot  be  denyedbut  the 
other  is  true  alfo.  For  example,  let  thefe  two  Proportions, 

Man  is  a  Living  (freature,  and  Every  Living  Creature  is  a  Body  ,  be  fup- 
pofedtrue,  that  is ,  that  Body  is  the  Name  of  Every  Living  Crea- 
ture7and  Living  Creature ,  the  Name  of  Every  Man .  Seeing  therefore, 
if  thefe  be  underftood  to  be  true,  it  cannot  be  underftood  that 
Body  is  not  the  name  of  Every  man, that  is,that  Every  Mxn  is  a  Body7  is 
falfe,  this  Propofition  will  be  faid  to  follow  from  thofe  two, or  to  be 
neceflarily  inferred  from  them. 

ip  That  a  true  Propofition  may  follow  from  falfe  Propoiitions, 
may  happen  fometimes;  but  falfe  from  true,  never.  For  if  thefe. 
Every  Man  is  a  Stone  ,  and  Every  Stone  is  a  Living  Creator hich  are 
both  falfe)  be  granted  to  be  true,  it  is  granted  alfo  that  Living  Crea- 
is  the  name  of  Every  Stone,  and  s  tone  of  Every  Man,  that  is  ,  that 
Living  Creature  is  the  Name  of  Every  Many  that  is  to  fay ,  this  Pro- 
pofition  Every  Man  is  a  Living  (freature ,  is  true ,  as  it  is  indeed  true. 
Wherefore  a  true  Propofition  may  fometimes  follow  from  falfe. 
But  if  any  two  Propoiitions  be  true ,  a  falfe  one  can  never  follow 
from  them.  For  if  .true  follow  from  falfe,  for  this  reafon  onely, 
that  the  falfe  are  granted  to  be  true ,  then  truth  from  two  truths 
.  granted  will  follow  in  the  fame  manner. 

20  Now  feeing  none  but  a  true  Propofition  will  follow  from 
true,  and  that  the  underftanding  of  two  Propofitions  to  be  true,is 
the  caufeof  underftanding  that  alfo  to  be  true  which  is  deduced 
from  them^the  two  Antecedent  Propofitions  are  commonly  called 
the  Caufes  of  the  inferred  Propofition,  or  Conclulion.  And  from 
hence  it  is  that  Logicians  fay,  the  Premijfes  are  Caufes  of  the  Con - 
cbfiony  which  may  pafle ,  though  it  be  not  properly  fpoken ; -fon 
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hough  Underftanding.be  the  caufe  of  Underftanding,yet  Speech 
s  not  the  caufeof  Speech.  But  when  they  fay ,  the  Caufe  of  the 
Properties  of  any  thing,  is  the  Thing  it  feif,  they  fpcake  abfurd- 
iy.  Eor  example ,  if  a  Figure  be  propounded  which  is  Triangu¬ 
lar  ;  Seeing  every  Triangle  has  all  its  angles  together  equal  to 
two  right  angles ,  from  whence  it  follows  that  all  the  angles  of 
that  Figure  are  equal  to  two  right  angles ,  they  lay  for  this  reafon, 
that  that  Figure  is  the  Caufe  of  that  Equality.  But  feeing  the  Fi¬ 
gure  does  not  it  felf  make  its  angles ,  and  therefore  cannot  be  faid 
to  be  the  Efficient-Caufe ,  they  call  it  the  For  mall- Caufe  •  whereas  in 
deed  it  is  no  Caufe  at  all;  nor  does  the  Property  of  any  Figure  fol¬ 
low  the  Figure,  but  has  its  Being  at  the  fame  timefcwithit;  only 
the  Knowledge  of  the  Figure  goes  before  the  Knowledge  of  the 
Properties  ;  and  one  Knowledge  is  truly  the  Caufe  of  another 
Knowledge,  namely  the  Efficiem-Caufe. 

And  thus  much  concerning  Profofition ;  which  in  the  Progrefs 
of  Philofophy  is  the  firftStep,  like  the  moving  towards  ot  one 
Foot.By  the  due  addition  of  another  Step  I  fhall  proceed  to  Syllo - 
gifme ,  and  make  a  comp  leat  Pace.  Of  which  in  the  next  Chapter. 
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1  The  Definition  of  Syllogifime.  2  In  a  Syllogifime  there  are  but  three 
Terme  s .  3  Major ,  tjMinqr  and  (JALiddte  Term  i  alfio  AMajor  and  Mi¬ 

nor  Propofition 5  what  they  are .  4  The  cAhddle  Terms  in  every  Syllogifime 
mohttobe  determined  in  both  the  Proportions  to  one  and.  the  fame  thing . 
5  From  two  Particular  Propofit ions  nothing  can  be  concluded.  6  A  Syllo - 
pifime  is  the  Collett  ion  of  two  Trope  fit  ions  into  one  Summe.  7  The  Figure 
ofi a  Syllogifime  what  it  is.  8  What  is  in  the  mind  anfi 1 veering  to  a  Syllogifime. 
9  The  fir fi  Indirect  figure  how  it  is  made .  io  1  he  fiecond  IndireT  Fi¬ 
gure  how  made.  1 1  Ho\w  the  t  hird  Indirctl  Figure  is  made  3  2  There  are 
many  Aloods  in  every  figure ,  but-  mofl  ofi  them  U felejfie  in  SPhilofiophy. 
13  An  Hypothetical  Syllo g  fime.  whin  equipollent  to  a  Categorical! 

Speech  confifting  of  three  Proportions  ,  from 
two  of  which  the  third  follower  5  is  called  a 
syllogism  and  that  which  f  ollpwes  is 
called  the  Cone  in  ft ont  the  Other  two  Tr  emijfies. 
For  example  this  Speech  ?  Every  man  is  a  Li¬ 
ving  Creature  5  Every  Living  Creature  is  a  Body-) 
therefore?  Every  cMan  is  a  Body  5  is  a  Syllogifime , 

becaufe  .the  third  Propofition  follows  from  the 
,two  firft}  that  is?  if  thofe  be  granted  to  be  true  >  this  muft  alfo  be 
granted  to  be  true.  '  ,  ; 

2  From  two  Propofitions  which  have  not  one  Terme  common? 
no  Conclufion  can  follow^  and  therefore  no  Syllogifime  can  bo  made 
of  them.  For  let  any  two  Premiiles?  A  man  is  a Living  Creature  A 
Tree  is  a  Plant ,  be  both  of  them  true  5  yet  hecaule  it  cannot  be  col¬ 
lected  from  them  that  Plant  is  the  Name  of  a  Man^  or  Man  the 
Name  of  a  Plant 5  it  isnotneccffary  that  this  Conclufion?  A \Manis 
a  Plant  fhould  be  true.  Corollary?  Therefore  in  the  Tremips  of  a 
S yllogifime  there  can  be  but  three  7  ermes. 

Befides  there  can  be  no  Terme  in  the  Conclufion ?  which  was  not 
in  the  Tr emiffes.  For  let  any  two  Premises  be  >  A  Alan  is  a  Living 
Creature  ,  A  Living  Creature  is  a  Body ,  vet  if  any  Other  Terme  be  put 

F  ^  in 
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•n  the  Conclufion,  as  though* be  true,  it  cannot 

follow  from  the  Premiffes ,  becaufefrom  them  it  cannot  be  col 
ie&ed,  that  the  Name  fated  belongs  to  a  Man,  and  thei 
aeaine.  In  every  Syllogifme  there  can  be  but  three  Termes. 

S  Of  heleTerie  ,  that  which  is  the  Pr^^  mtheConclu- 
r  3  ic  rommonlv  called  the  jM^withat  which  is  the  We*  m  the 

sek 

this Sylloghme  >  ^  ‘ B,‘j  s,i,  is  the ’-Afa.  >!’c 

>  ,l'eie/“r?,^,he  ,_*.sUfc  r,t».  Alfo  of  the  Preraifies,  that 

"hlhe  «  •  *•»  is  f»“” J .  is  caw 

a  J  a,  w  iih  has  the  T„  the  “•  ' 

4  If  the  Middle  Terme  be  not wiU  foll„w, 
ned  to  one  and  the  fame  fiftgdar  *1^0^  ^  he 

nor  Syllogifme  be  made.  For  et  the^  ^  ^  pre_ 

die  Terme  Living  Creature,  ai  ^  ^  «  *  £/»»,  yet 

miffesbe  By  which  itis 

it  Will  not  follow that,  v]l0aifme,  that  Proportion  which  hasthe 
manifeftj  that  m  every  Sy  &  either  Vmverfd  or  Singular , 

^&7Vr«*,forits^^oughtmbee^i  ^  J  f«  >£_ 

but  not  particular  nor  In  $"?'  Livintr  Creature  is  four-footed,  there- 
wrj  yto  «  Living  Creature,  fo  e  ,  £  ,  becaufe  the  Middle 

fore/oi ne  Man  is  four -foot  e  ,  of  the  Premiffes  determined 

Term,  Living  Creature  is  given  to 

onelyto Man,  for  there  the  N  aii£ ifmav bf under  (food  of  tome 
Man  owl p  but  in  the  biter  P  ••£-  t  jle  |atcvr  ptemifle 

other  Living  Creature  befides  Man.  Bat  it  t.ie^r 

had  been  Vmverfal  ,  as  here 5  ^‘fore  Ewrj  *  4  the 

^7  Creature  is  a  Body ,  thereto  0jowed  chat  2W; 

Syllogifme  had  been  true ;  for  it  would ^  fh^feofy*y-  rhatis 

been  ,rac.  Like- 

to  fay,  the  Concluhon  ^  J  Name?  a  Syllogifme  may 

wife  when  the  CMidd.eT  $  h  ufeleffe  in  philofophy, 

be  made,  I  fay  a  true  Sy  crMes  is}ph\lofalier,  therefore  Some 

as  this ,  S  mii&sbeb  ifed,  the  Conclu- 

ManisaPhUofipher  •  for  the  1  renames  DCli 

lion  cannot  be  denyed  .  .  1  i  which  the  Middle 

5  And  therefore  of  two  Premiffes ,  in  bom  whicn 
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T erme  is  Particular i  a  Syllogifme  cannot  be  made}  for  whether  the 
Middle  Terms  be  the  Subjetl  in  both  the  PrcmifTeS)  or  the  Predicate 
in  both  5  or  the  Subjell  in  one  and  the  P redicate  in  the  other,  it  will 
not  benecciTarily  determined  to  the  fame  thing.  For  letthePre* 
miffes  be. 

Some  Man  is  blind  ?  In  both  which  the  Middle  Term 
Some  Man  is  learned  5  is  the  Subjett-> 

It  will  not  follow,  that  Blind  is  the  Name  of  any  learned  Man ,  or 
Learned  the  Name  of  any  Blind  Man ,  feeing  the  Name  Learned  does 
not  containe  the  Nam  c  Blind,  nor  this  that}  and  therefore  it  is 
not  neceflary  that  both  fhould  be  Names  of  the  fame  Man.  So 
from  thefe  Premises. 

Everj  Man  is  a  Living  Creature  7  In  both  which  the  Middle  Terms 
Every  Horfe  is  a  Living  Creature  S  is  the  ^Predicate, 

Nothing  will  follow.  For  feeing  Living  Creature  is  in  both  of  them 
Indefinite ,  which  is  equivalent  to  Particular,  and  that  Man  maybe 
one  kind  of  Living  Creature ,  and  Horfe  another  kind,  it  is  not  necef- 
fary  that  Man  fhould  the  be  Name  of  Horfe,  or  Horfe  of  Man.  Or  if 
the  Premifles  be,  4  '  v 

J  1,  vi  ,*  ■'  ■  *  f  *  *,  v  •  **  <  -  *■’  J  *  jl  ^  -Jr  *  ’  *  >  f  ,  '  r  •  ?  ?  t'i  \ 

Every  Man  is  a  Living  Creature  2  In  one  of  which  the  Middle 

yperme  is  the  SubjeEl ,  and  in 

Some  Living  Creature  is  four-footed  Jthe  Other  the  Predicate , 

The  Conclufion  willfollow*  becaufe  the  Name  Living  Creature  be~ 
ing  not  determined ,  it  may  in  one  of  them  be  underftood  of  Mh* 
in  the  other  of  Not-<JMan. 

6  Nowit  is  manifeft  from  what  has  been  faid,  that  a  Syllo¬ 
gifme  is  nothing  but  a  Colle&ion  of  the  fumme  of  two  Propofiti- 
ons,  joyncd  together  by  a  common  Term,  which  is  called  the 
Middle  Terme .  And  as  Proportion  is  the  Addition  of  two  Names, 
io  Syllogifme  is  the  adding  together  of  three. 

7  Syllogi#i|icsareufually  cliftinguifhed  according  to  theft  di¬ 
versity  of  Fights ,  that  is,  by  the  diverfe  pofition  of  the  Middle 
Term.  And  againe  in  Figure  there  is  a  diftin&ion  of  certain 

F  2  cJftoods 
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Moods,  which  confift  of  the  differences  of  Propofitions  in  Quantity 
&  j>**to/.The  firft  Figure  is  t  -ac,i n  which  the  Terms  are  placed 
one  after  another  according  to  t  e;r  latitude  of  Signification  ;  in 
which  order  the  c Mmfr  V  erm  is  firft ,  the  Offiddk  Term  next,  and 
the  (Major  laft ;  asiftae  Minor  Term  be  Man,  the  Middle  Term- 
Living  Creature  and  the  MforTerm  Body,i  CVi,Mwts  a  Living  Crea¬ 
ture,  is  a  Body-,  will  be  a  Syllogifme  in  the  fir -i  Figure in  which, 
Man  is  a  Living  Creature ,  is  the  ^/iwr  Propofitioll  •  the  Major,  Li. 
ving  Creature  is  a  Body  ,  and  the  £o»khjfr»  or  lum  of  both,  Man  is  a 
Body.  Now  this  Figure  is  called  Dirett ,  becaufe  theTermes  ftand 
in  direct  Order;  and  it  is  varied  by  amity  and  into  four 

-Moods-,  of  which  the  firft  is  that  wherein  all  the  Terms  are  7> . /- 
five  ,  and  the  Minor  Term  Hniverfal,  as  Every  Man  is  a  Living  Cm- 
ture.  Every  Living  feature  is  a  Body  ;  in  which  all  the  Propositions 
aj^e  Affirmative  and  U-mve  rfall.  But  if  the  Major  Term  be  a  Nega  tive 
Name,  and  the  Minor  an  Univerfall  Name,  the  Figure  will  be  in 
the  fecond  Mood,  as  ,  Every  Man  is  a  Living  Creature  ,  Every  Living 
Creature  is  not  a  Tree ,  in  wuich  the  Major  Proposition  and  Conclu- 
iion  are  both  Univerfalland  Negative.  Totheietwo  are  commonly 
addded  two  more,  by  making  the,  Minor  Term  Particular.  Alfo 
it  may  happen  that  both  the  Major  and  Middle  Termes  are  Nega¬ 
tive  Terms ,  and  then  there  arifes  another  Mood ,  in  which  all  the 
Propofitions  are  Negative  ,  and  yet  the  Syllogitme  will  be  good; 
as,  if  the  Minor  Term  be  Man,  the  Middle  Term  Not  a  Stone,  and 
the  Major  Terme,  Mot  a  Flint ,  this  Syllogifme,  No  Man  is  a  Stone , 
Whatsoever  is  not  a  Stone  is  not  a  Flint ,  therefore  Mo  Man  is  a  Flint,  is 
true,  though  it  confift  of  three  Negatives.  But  in  Philoiophy, 
the  Profelfvon  whereof  is  to  eftablifh  Univerfall  Rules  concern- 
ino  the  Properties  of  Tnings,  feeing  the  difference  betwixt  Ne¬ 
gatives  and  Affirmatives  is  onely  this ,  that  in  the  former  the  Sub- 
fed  is  affirmed  bv  a  Negative  Name,  and  by  a  Positive  in  the 
later,  it  is  fupernuous  toconfider  any  other  Mood  in  dired  Fi¬ 
gure,  befides  that ,  in  which  all  the  Propofitions  are  both  Uni - 
verfal  and  Affirmative. 

8  The  Thoughts  in  the  mind  anfwering  to  a  Dired  Syllogifm, 
proceed  in  this  manner ;  Firft,  there  is  conceived  a  Phantafme 
of  the  thing  named,  with  that  Accident  or  Quality  thereof  for 
which  it  is  in  the  Minor.  Proportion  called  by  that  name  which 
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is  the  Subject ;  next,  the  Mind  has  a  Phantafme  of  the  fame  thing 
with  that  Accident  or  Quality  for  which  tt  hath  the  name  that  in 
the  fame  Propofttion  is  the  Predicate;Thirdly,theThought  returns 
of  the  fame  thing  as  having  that  Accident  in  it  ,  for  which  it  is 
called  by  the  Name  that  is  in  the  Predicate  of  tie  Major  Propo- 
fition;  and  laftly,  remembring  that  all  thole  are  the  Accidents  of 
one  and  the  fame  thing,  it  concludes  that  thofe  three  Names 
are  alio  Names  of  one  and  the  fame  thing ;  that  is  to  lay ,  the 
Conclufion  is  true.  For  example ,  when  this  Syllogifme  is  made, 
Man  is  a  Living  Creature ,  &A  Living  Creature  is  a  Bidy,  therefore  Man 
is  a  Body,  the  Mind  conceives  firft  an  image  of  a  Man  [peaking  or 
dilcourfing,  and  remembers  that  that  which  fo  appears,  is  called 
Man ;  then  it  has  the  image  of  the  fame  Man  moving. ,  and  remem¬ 
bers  that  that  which  appeares  fo  is  called  Living  Creature;  thirdly, 
it  conceives  an  image  of  the  fame  Man  as  filling  fame  place  or  fpace, 
and  remembers  that  what  appeares  fo  is  called  Body  •  and  laftly, 
when  it  remembers  ,  that  that  thing  which  was  extended, 
and  moved  and  fpake,  was  one  and  the  fame  thing,  it  concludes 
that  the  three  Names  lMuk,  LivingCreature ,  and  Body ,  are  Names 
of  the  fame  thing,  and  that  therefore  Man  is  a  Living  Creature  is  a 
true  Propolition.  From  whence  it  is  manifeft,  that  Living  Crea¬ 
tures  that  have  not  the  ufeof  Speech  ,  have  no  Conception  or 
Thought  in  the  Mind,  anfwering  to  a  Syllogifme  made  of  llniver- 
fall  Propolitions ;  feeing  it  is  necefiary  toThinke  not  only  of  the 
Thing,  but  aifoby  turncs  to  remember  the  diverfe  Names,  which 
for  diverfe  confiderations  thereof  are  applied  to  the  fame. 

9  The  reft  of  the  Figures  arile  either  from  the  Inflexion ,  or 
Inverfion  of  the  firft  or  direct  Figure;  which  is  done  by  changing 
the  Major,  or  Minor,  or  both  the  Propofitions  into  converted  Pro- 
pofitions  equipollent  to  them. 

From  whence  follow  three  other  Figures;of  which,  two  are  /#- 
fieHedy  and  the  third  Inverted.  The  firft  of  thele  three  is  made  by 
the  Converfion  of  the  Major  Propofition.  For  let  the  Minor,  Mid¬ 
dle  and  Major  Terms  ftand  in  direct  order,  thus,  Man  is  a  Living 
Creature  Js  not  a  Stone ,  which  is  the  firft  or  direft  Figure;  the  Infle¬ 
xion  will  be  by  converting  the  Major  Propofition  in  this  manner^ 
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Figure,  or  the  firft:  of  the  Indirect  Figures  *,  m  which  the  Con- 
cluiion  will  be  5  Miams  not  a  fione.  For  (iiaving  fhewn  in  the  lait 
Chap.  14  Article ,that  Univerfall  Propofition*  converted  by  con¬ 
tradiction  of  the  Termes  are  ^  equipollent,)  both  thofe  Syllo- 
gifmes  conclude  alike,  lo  that  it  the  Major  be  read  (like  Hebrew) 
backwards  thus,  Living  (Lreature  is  not  a  St o/is ,  it  will  be  direct 
again,  as  it  was  before.  In  like  manner  this  DireCt  Syllogilme, 
ji/fdn  is  not  a  Tree,  is  not  a  Pear-tree,  will  be  made  Indirect  by  convert¬ 
ing  the  Major  Proportion  (by  contradidion  of  the  Termes)  into 
another  equipollent  to  it,  thus, 

Man  is  not  aTree  ,  i  .  .  , 

e A  Pear-tree  is  a  Tree ;  for  the  fame  Conclufion  Will  follow  ,  Man 
is  not  a  Pear-tree. 

But  for  the  Converfion  of  the  DireCt  Figure  into  the  firft  Indi¬ 
rect  Figure,  the  Major  Terme  in  the  DireCt  Figure  ought  to  be 
Negative.  For  though  this  DireCt,  C Man  is  a  Living  Creature,  is  a  Bo¬ 
dy  be  made  Indirect,  by  converting  the  Major  Propofition,  thus, 

Man  is  a  Living  Creature . 

Not  a  Body  is  not  a  Living  Creature ,  Therefore 

Every  xJPEan  is  a  Body,  yet  this  Converfion  appeares  lb  obfeure, 
that  this  Mood  is  of  no  ufe  at  all.  By  the  Converfion  of  the  Ma¬ 
jor  Propofition,  it  is  lltanifeft,  that  in  this  Figure,  the  Midle 
Terme  is  alwayes  the  Predicate  in  both  the  Premifles. 

10  The  fecond  Indirect  Figure  is  made  by  converting  the  Minor 
Propofition ,  fo  as  that  the  Middle  Term  is  the  SubjeCt  in  both. 
But  this  never  concludes  Uniuerfally,  and  therefore  is  of  no  ufe 
in  Philofophy.  Neverthelefie  I  will  letdown  an  example  of  it$  by 
which  this  Direct  Every  Man  is  a  Living  Creature , 

Every  Living  Creature  is  a  Body , 

by  Converfion  d£  the  Minor  Propofition  will  Hand  thus, 

Some  Livino  Creature  is  a  Man. 

<±>  ' 

Every  Living  Creature  is  a  Body,  Therefore 

S ome  Man  is  a  Body. 

For  Every  CM  an  is  a  Living  Creature,  cannot  be  converted  into 
^his  1  Every  Living  Creature  is  a  Man-,  and  therefore  if  this  Syllo- 
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gilme  be  reftored  to  its  Direft  forme,  the  Minor  Proposition  will 
be  Some  Man  is  a  Living  Creature  5  and  confequently  theConcluii- 
on  will  be  Some  CMan  is  a  Body ,  feeing  the  Minor  Ternie  Man, 
which  is  the  Subject  in  the  Conclufion,  is  a  Particular  Name. 

ii  The  third  Indirect  or  Inverted  Figure,  is  made  by  the 
Converiionol  both  rhe  Premifles.  For  Example,  this  Direct  Syl- 
logifme, 

o  . 

Every  A  fan  is  a  LivingCreature-, 

Every  Living  Creature  is  not  a  Stone }  Therefore 

Every  *jMan  is  not  a  Stone-,  being  Inverted  will  Hand  thus, 

Every  Stone  is  not  a  LivingCreature 

Whatfoever  is  not  a  Living  Creature ,  is  not  a  Afan  ,  Therefore 
Every  Stone  is  not  a  tJAlan.  Which  Conclufion  is  the  Con- 
verfe  of  the  Diredt  Conclufion,  and  equipollent  to  the  fame. 

The  Figures  therefore  of  Syllogifms,  if  they  be  numbred  by  the 
diverfe  feituation  of  the  Middle  Termeonely,  are  but  three  ;  in 
the  firft  whereof  the  Middle  Term  has  the  Middle  place ;  in 
thefecond,  thelaft;  and  in  the  third,  the  firft  place.  But  if  they 
be  numbred  according  to  the  feituation  of  the  Termes  fimply, 
they  are  four;  for  the  firft  may  be  diftinguifhed  againe  into  two, 
namely  into  Diredt  and  Inverted.  From  whence  it  is  evident 
that  the  controvcrfie  among  Logicians  concerningthe  fourth  Fi¬ 
gure,  is  a  meer  Aoyo^Kt^ictoor  contention  about  the  Name  thereof; 
for  as  for  the  thing  it  felfe ,  it  is  plain,  that  the  feituation  of  the 
Termes  (not  confidering  the  Quantity  or  Quality  by  which  the 
Moods  are  diftinguifhed)  makes  four  differences  of  Syllogifmes, 
which  may  be  called  Figures ,  or  have  any  other  Name  at  plea- 

fure.  . 

x  2  In  every  one  of  thefe  Figures  there  are  many  Moods,  which 
are  made  by  varying  the  Premifles  according  to  all  the  differen¬ 
ces  they  are  capable  of,  by  Quantity  and  Quality-,  as  namely,  in 
the  Diredt  Figure  there  are  fix  Moods;  in  the  firft  Indiredt  Fi¬ 
gure,  four;  in  the  fecond,  fourteen;  and  in  the  third, eighteen. ‘But 
becaufe*  from  the  Diredt  Figure  I  reje&ed  as  fuperfiuous  all 
Moods  befides  that  which  conlifts  of  Univerfal  Propofitions  ,  and 
whofe  Minor  Propofition  is  Affirmative ,  I  doe  together  with  it 
rejedt  the  Moods  "of  the  reft  of  the  Figures  which  are  made  by 
Converfion  of  the  Premifles  in  the  Diredt  Figure. 

.  ■  ■  1.2  As 
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13  As  it  was  Chewed  before,  that  in  NecefTary  Propofitions 
a  Categorkall and  Hypothetical!  Propofition  are  xcjuipollent;  lo 
likewise  it  is  manifett  that  a  Categoricall  and  Hypotheticall  Syl- 
logifme  are  equivalent.  For  every  Categoricall  Syilogiiinej  as 

thisj 

Every  J\Ean  is  a  hiving  Creature, 

Evc-ry  Living  (freature  is  a  Body ,  Therefore 
Every  Man  is  a  Body,  is  of  equall  force  with  this  Hypotheti¬ 
cal!  Syllogifme. 

If  any  thing  be  a  M an ,  the  f  true  is  alfo  a  Livings  Creature, 

If  an  y  thing  be  a  Living  (freature  ,  the  f ame  is  a  Body ,  Therefore 
If  any  thing  be  a  OLan ,  the  f ame  is  a  Body. 

In  like  manner,  this  Categorical  Syllogifme  in  an  Indirect  Figure 

No  Stone  is  a  Living  Creature , 

Every  OH an  is  a  Living  (fre attire.  Therefore 
No  Man  is  a  Stone ,  or 

No  Stone  is  a  Man  y  is  equivalent  to  this  Hypotheticall 
Syllogifme. 

If  any  thing  be  a  Man ,  the  fame  is  a  Living  Creature , 

If  any  thing  be  a  a  Stone, the  fame  is  not  a  Living  CreatUr  ^Therefore 
If  any  thing  be  a.  Stone ,  the  fame  is  not  a  Man*>  or 
if  any  thing  be  a  OHan,  the  fame  is  not  a  Stone. 

And  thus  much  feemes  fufficient  for  the  nature  of  Syllogifmes; 
(for  the  doctrine  of  Moods  a  nd  Figures  is  cleerely  deliver  ed  by 
others  that  have  written  largely  and  profitably  of  the  fame.)  Nor 
are  Precepts  fo  necefiary  as  Practice  for  the  attaining  of  true 
Ratiocination;  and  they  that  fludy  the  Demonftrations  of  Ma¬ 
thematicians,  will  fooner  learn  true  Logick,  then  they  that  fpend 
time  in  reading  the  Rules  of  Syllogizing  which  Logicians  have 
made  5  no  otherwife  then  little  Children  learn  to  goe,  not  bf  Pre¬ 
cepts  ,  but  by  exercifing  their  feet.  This  therefore  may  ferve 
for  the  firft  Pace  in  the  way  to  Philofophy. 

In  the  next  place  I  fhall  fpeakofthe  Faults  and  Errors,  into 
which  men  that  reaion  unwarily,  are  apt  to  fall;  and  of  their 
Kinds  and  Caufes. 
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Of  Erring,  Falfity  and  Captions, 


fourth.  7  Of  the  fifth.  8  Ofthefixth .  9  OftbeTeventh.  10  Falfity 


on.  13  Sophifiicall  Captions  are  oftner  f  Atilt y  in  the  matter  then  in  the 


En  arc  fubje£t  to  Erre  not  onely  in  Affirm¬ 
ing  and  Dcnyingjbut  alfo  in  Perception? 
and  in  filcnt  Cogitation.  In  Affirming 
and  Denying  ?  when  they  call  any  thing 
by  a  Name  5  which  is  not  the  Name 
thereof^  as  if  from  feeing  theSunfirft 
by  reflexion  in  Water  ?  and  after¬ 
wards  again  direftly  in  the  Firma¬ 
ment?  we  fhonld  to  both  thofe  appear- 


l 


anccsgive  the  Name  of  Sunne?  and  fay  there  are  two  Sunnes; 
which  none  but  men  can  doe$  for  no  other  Living  Creatures  have 
the  ufe  of  Names.  This  kind  of  Error  onely  deferves  the  name  of 
Falfity, as  arifing?  not  from  fenfe?  nor  from  the  Things  themfelves 
but  from  pronouncing  rathly;  for  Names  have  their  conftitution? 
not  from  the  Species  of  Things  ?  but  from  the  VY  ill  and  Confent 
of  Men.  And  hence  it  comes  to  pafle?  that  men  pronounce  Ealfiely 
by  their  own  negligence  ?  in  departing  from  fuch  appellations 
of  things  as  are  agreed  upon  ?  and  are  not  deceived  neither  by 
the  Things?  nor  by  the  Senfe  ?  for  they  do  not  perceive  that  the 
thing  they  fee  is  called  Sunne  ?  but  they  give  it  that  Name  from 
their  owne  will  and  agreement*  facite  Errors  ?  or  the  Errors  of 
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Sente  and  Citation,  arc  made  by  paffing  from  one  Imaginad- 
rion  to  the  Imagination  of  another  dllfetcnt  ’’  -  '  jj 

incr  that  to  be  Paft,  or  Future,  which  never  was,  nor  ever  man 
be-  as  when  by  feeing  the  Image  bf  the  Stmne  in  VV  ater,  vv e  ma¬ 
rine  the  Stmne  it.  ielfe  to  be  there  ;  or  oy  meing  iwMj 
there  has  been  or  (hall  be  fighting,  becaule  it  uies  to  be k .for th 
moftoart-  or  when  from  Promifes  we  feignethe  mind  oitlie 
Promifer  ’to  be  fucB  and  fuch;  or  laftly,  when  from  any  Signe  w -  e 
v-iinlu  imicrine  fomething  to  be  fignified,  whicb  is  not.  And  m 
rors  of  this  fort  are  common  to  all  things  that  have  pmc;  and  yet 
he  Deception  proceeds  neither  from  our  ienies,  nor  from  me 
Things  we  perceive;  but  from  our  fives,  while  we  fwgetach 
thing!  as  are  but  meer  Images ,  to  be  fomethuig  more ^men  Ima¬ 
ges.  But  neither  Things,  nor  Imaginations  ot  Things  can  be  i 
to  be  Fa  lie,  feeing  they  are  truly  what  they  ai  c  ;  nor  d  y  < 
Signes  promlfe  any  thing  which  they  do  not  performe;  for  tl.  y 
mleed  do  not  promife  at  all ,  but  we  from  them;  nor  doe  t he 
Clouds ,  but  we  from  leeing  the  Clouds ,  fay  it  fhdlranu 
bed  wav  therefore  to  free  our  felves  from  fuch  Errol  < 
from  natural!  Signes,  is  fir  ft  of  all,  before  vv_ebegintorcafoncon- 

cernino-  fuch  conjectural!  things ,  to  iuppofe  our  felves  ignorai  t, 

arid  then  to  make  ufe  of  our  Ratiocination ;  for  thefe  Er  rors  \  i  -- 
ceed  from  the  want  of  Ratiocination;  whereas  Errors  winch  t 
fift  in  Affirmation  and  Negation,  (that  is,  theEallity  of  Propoh- 
tions)  proceed  only  fromRealoning  amifle.  Of  thefe  tnereforc, 
as  repugnant  to  Philofophy ,  I  will  ipeak'e  principally.  -  ;  . 

2  Errors  which  happen  in  Reafomng,  that  is ,  in  Syllogizing, 

con  lift  cither  in  the  Filfity  of  the  Premiifes ,  or  of 
In  the  firft  of  thefe  cafes ,  a  Syllogifme  is  faid  to befai  ky  n  t ne 
Mir  of  it;  arid  in  the  fecond  cafe,  m  the^^IwiUfarft 
confider  the  Matter,  namely  how  many  wayeM  .^opol Tit 
Inav  be  fali'e ;  arid  next  the  Forme,  and  how  it  comes  to  pais, 
S  when  the  Prcmifses  are  True,  the  Inference  is  notwith- 

^mnltefore  that Propofition onely  is  True,  f  gfe 
7.)  in  which  are  copulated  two  Names  of  oneahd  the  ^me  tnung 
and  that  alwayesFalie,  in  which  Names  ot  different  th  n*  _ 
copulated  ;  look  how  many  wayes  Names  of  different 
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may  be  copulated  ?  and  To  many  wayes  a  Falfe  Propofition  may 
be  made. 

Novy  all  things  to  which  we  give  Names  5  may  be  reduced  to 
tijeie  four  kinds5  namely^  Bodies  ■,  Accidents ,  cPhantafmes,  and  Nantes 
•themfelves}  and  therefore  in  every  true  Propofition  it  is  neceffia- 
ry  that  the  Names  copulated ,  be  both  of  them  Names  of  Bodies , 
or  both  Names  of  Accidents or  both  Names  of  P  hantafmey^-Ot  both 
Names  of  Name's.  For  Names  other  wile  copulated  arf  incohe- 
rpnt3  and  conftitute  a  Falfe  Propofition,  It  may  happen  alfo  that 
tne  Name  of  a  Body,  of  an Accident  5  or  of  a  Phantafme  maybe 
copulated  with  the  Name  of  a  Speech,  So  that  copulated  Names 
may  be  Incoherent  fever:  manner  or  wayes. 


h  If  the  Name  of  a  Body 

2  If  the  Name  of  a  Bod/ 

3  If  the  Name  of  a  Body 

4  If  the  Name  of  an  ^Accident  (  ^ 

5  If  the  Name  of  an  ^Accident  » 


6  IftheNameofa  Phantom? 

7  If  the  Name  of  a  Body  5  of 
an  Accident  or  of  a  Phan¬ 
tafme 


y  ( the  Name  of  an  ^Accident. 

the  Name  of  a  Phantafne . 
the  Name  of  a  Name. 
the  Name  of  a  Phantafme . 
J  the  Name  of  a  Name. 


o- 

,n> 

o 

o 

"O 


"l 


n> 

Cl. 


!  the  Name  of  a  Name. 


D-* 


i  the  Name  of  a  Speech. 


J  l 


Of  all  which  I  will  give  fome  examples. 

3  After  the  firft  of  thefe  wayes  Proportions  are  falfe  5  when 
Abftraft  Names  are  copulated  with  Concrete  Names;  as  (in 
Latine  and  Greek  )  Effe  eft  Ens ,  Effentia  eft  Em  ,T)  Ti  ^  eVh  ( K  ) 
Qptidditas  eft  Ens,  and  many  the  like  which  are  found  in  Ariftotles 
(JUetaphjftckj.  Alfo,  the  'Underftand  in  ft  vArhjthy  the  Under  ft  anding  un¬ 
der  ft  andeth,t\\£  Sight jfeth,A  Body  is  CdUgniuAe,  A  Body  IS  Quantity, A 
Body  is  Extenfion  5  To  Be  a  Ad  an  is  a  AEan,VVhiteneffe  is  a  White  things 
&c.  which  is  as  if  one  fhould  fay  The  Runner  is  die  Running,  or  the 

Wal^g  Walfeth,  Moreover*,  EJfence  is / eparated,  9 nbftance  is  <tA bftraBed • 

and  others  like  thefe5  or  derived  from  thefe  (with  which  com¬ 
mon  Philofophy  abounds).  For  feeing n oSubjcZt  of  an  Accident, 
(that  iS)  No  Body')  is  an  Accident •  HO  Name  of  an  Accident  ought  to 
be  given  to  a  Body ,  nor  of  a  Body  to  an  Accident. 

4  Falfe  in  the  fecond  Manner  arefuch  Propofitions  as  theito 
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A  Ghoftisa  Body ,  ora  Spirit,  that  is,  athinne  Body;  Senftble  Species 
fly  up  and  down  in  the  Air,  or  are  mov'd  hither  and  thither,  which  is  pr0" 
per  to  Bodies;  alfo,  A shadow  is  Moved,  or  is  a  Body,  Light  is  Moved , 
or  is  a  Body,  Colour  is  the  Object  of  Sight,  S  bund  of  Hearing ;  S  pace  OF 
Place  is  Extended ;  and  innumerable  others  of  this  kind.  For  fee¬ 
ing  Ghofts ,  fenfible  Species  ,  a  shadow.  Light,  Colour,  Sound,  Space,  &c. 
appeare  to  us  no  lefle  ileeping  then  waking ,  they  cannot  be 
things  without  us ,  but  onely  Phantafmes  ot  the  mind  that  imagins 
them;  and  therefore  the  Names  ot  thefe, copulated  with  the 
Names  of  5^, cannot  conftitute  a  true  Proportion. 

j  Falfe  Propofitions  ot  the  third  kind  ,  are  fuch  as  thefe; 
Genus  eft  Ens,  Univerfale  eft  Ens,  Ens  de  Ente  Pradicatur.Yov  Ginns,  and 
Univerfale,  and  Predicate  are  Names  of  Names,  and  not  of  Things, 
Alfo  Number  is  Infinite,  is  a  falfe  Propofition;  for  no  number  can: 
be  Infinite,  but  onely  the  word  Number  is  then  called  an  Indefi¬ 
nite  Name  when  there  is  no  determined  Number  anlwering  to  it 

111  ^  To  the  four  th  kind  belong  fuch  falfe  Propofitions  as  thefe, 
AnObfett  is  of  fuch  Magnitude  or  Figure  as  appeares  to  the  Beholders;  Co¬ 
lour,  Light,  Sound,  are  in  the  ObjeEi;  and  the  like.  For  the  lame  Ob- 
jeft  appeares  fometimesf  >•*<»*«• /ometimes  lejfer,  fometimes  (quart, 
lometimes  round  according  to  thediverfity  of  the  Diftance  and 
Medium;  but  the  true  Magnitude  and  Figure  of  the  thing  leenis 
allwayes  one  and  the  fame ;  fo  that  the  magnitude  and  figure 
which  appeares  ,  is  not  the  true  magnitude  and  figure  ot  the 
Obieft ,  nor  any  thing  but  Phantafme ;  and  therefore  m  fuch 
Propofitions  as  thefe,  the  Names  of  Accidents  are  copulated  with 

the  Names  of  Phantafmes.  •  •  r  j  u 

7  Propofitions  are  falfe  in  the  fifth  manner,when  ius  laid  that 
The  Definition  is  the  EJfence of  a  thing;  tChitenefe ,OT  fome  Other  Acci¬ 
dent  ts  ‘he  Genus,  or  Univerfal.  For  Definition  is  not  the  Sffeuce  of  any 
thing  3  butafpeech  fignifying  what  we  conceive  of  theEfience 
thereof;  and  fo  alfo  not  Whitenefle  it  felfe ,  but  the  word  wh, to¬ 
ne  (fe,  is  a  Genus,  or  an  Umverfatl  Name  ,  .  .  „ 

8  in  the  fixth  manner  they  Erre,that  fay  the  Idea  of  any  thing, s  11- 
niverfah  as  if  there  could  be  in  the  Mind  an  Image  of  a  Man  which 
were  not  the  Image  of  fame  one  Man,  butof  Manfimply,  winch  is 
impolfible;  for.every  Idea  is  one ,  and  of  oncthing;  but  they  arc 
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deceived  in  this,  that  they  put  the  Name  of  the  thing  for  the  Idea 
thereof. 

9  They  erre  in  the  feventh  manner ,  that  make  this  diftin&L 
on  between  things  that  have  being,  that  fomeof  them  exiftby 
themf elves  ,  Others  by  Accident-,  Namely,  becaufe  Socrates  is  a  Man  is 
a  Neceffary  Propofition,  and  Socrates  is  a  Mufician  a  Contingent 
Propofition,  therefore  they  fay  fome  things  exifl  nccejfariiy  or  by 
themfelves ,  Others  contingently  or  h  ^ evident ;  whereby,feeing  Neceffa¬ 
ry,  Contingent ,  By  it  fielfe,  By  Accident,  are  not  Names  of  Things,  but 
of  Proportions,  they  that  fay  any  thing  that  has  being,  exifisby  Accident , 
copulate  the  Name  of  a  ‘Propofition  with  the  Name  of  a  T  fang.  In 
the  fame  manner  alfo  they  Erre ,  which  place  fome  Ideas  in  the 
Underftanding,  others  in  the  Fancy;  as  if  from  the  Underftand- 
ing  of  this  Propofition  Man  is  a  Living  Creature,  we  had  one  Idea  or 
Image  of  a  Man  derived  from  fenfe  to  the  Memory ,  and  another 
to  the  llndei  ftanefing ;  wherein  that  which  deceives  them  is  this, 
that  they  think  one  Idea  ihould  be  anfwerable  to  a  Name,  another 
to  a  Propofition  which  is  falfe;  for  Prepofition  fignifies  onely  the  or¬ 
der  of  thofe  things  one  after  another,  which  we  obferve  in  the 
fame  Idea  of  Man;  fo  that  this  Propofition  Man  is  a  Living  Creature, 
raifes  but  one  Idea  in  us,though  in  that  Idea  we  confider  that  firft, 
for  which  he  is  called  Man,  and  next  that  for  which  he  is  called 
Living  Creature.  TheFalfities  of  Propofitions  in  all  thefe  feveral 
manners,  is  to  be  difeovered  by  the  Definitions  of  the  Copulated 
Names. 

10  But  when  Names  of  Bodies  are  copulated  with  Names  of 

Bodies, Names  of  Accidents  with  Names  of  Accidents  .frames  of  Names 
with  Names  of  Names,  and  Names  of  Phantafmes  with  Names  of 
Phantafmes ,  if  we  nevertheleflb  remaine  ftill  doubtfull  whether 
fuch  Propofitions  are  true ;  we  ought  then  in  the  firft  place 
to  find  out  the  Definition  of  both  thofe  Names,  and  agair.ethe 
Definitions  of  fuch  Names  as  are  in  the  former  Definition,  and 
fo  proceed  by  a  continuall  Refblution  till  we  come  to  a  fimpfe 
Name,  that  is,  to  the  moft  Generali  or  moft  Univcrfall  Name  of 
that  kind;  and  if after  all  this  the  Troth  orFalfity  thereof  be  not 
evident,  we  muft  fearch  itoueby  Philofophy,  and  Ratiocination, 
beginning  from  Definitions.  For  every  Propofition  Univerfally 
true,  is  either  a  Definition,  or  part  of  a  Definition, or  the  evidence 
of  it  depends  upon  Definitions,  1 i  That 
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ii  That  fault  of  a  Syllogifme  which  lyes-  feid  in  the  Forme 
thereof  will  allwayesbe  found  either  in  the  implication  of  the 
Copula  with  one  of  the  Termes,  or  in  the  Equivocation  (fcf  feme 
word;  and  in  either  of  theie  wayes  there  will  fear, T arms  y  which 

(as  I  have  ihewne)  cannot  ftand  in  a  true  Syllogifme.  Now f he 
implication  of  the  Copula  with  either  T erme,  is  cafily  dete<Sed 
by  reducing  the  Propofitions  to  plain  and  cleere  Predication^  as 
(tor  example)  if  any  man  fihould  areue  thus,  ''  *■ 

The  Hand  toacheth  the  Peny 
1  he  Pen  toacheth  the  Paper ,  Therefore 
7 he  Band  toacheth  t he  Papery  the  Fallacy  will  qafily  appear 
by  reducing  it,  thus, 

j  The  Hand,  is ,  to  aching  the  Tpenu 
The  Pen)  isy  tombing  the  fappry  Therefore 
The  Hand)isy  to  aching  the  Paper-  where  there  are  matufeftly 
thefe  four  Termes,  T  he  Handy  Teaching  the  Pen ,  The  Pen ,  and  Toach- 
ing  the  Paper.  But  the  danger  of  being  deceived  by  Sophifmesof 
this  kind ,  does  not  feem  to  be  fo  great,  as  that  I  heed  infill  long¬ 
er  upon  them. 


fj-f » f 
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12  And  though  there  may  be  Fallacy  in  Equivocal  Terms, 

yet  in  thofethat  be  manifeftly  fuch  there  is  none  at  all;  nor  in 
Metaphors^  for  they  profefle  the  transferring  of  Names  from  one 
thing  to  another.  Neverthelelfe  fometimes  Equivocalls  (and 
thofe  not  very  obfeure)  may  deceive;  as  in  this  argumentation, 
It  belongs  t o  Metaphyflcksy  to  treat  of  Principles ;  Bat  the  firfl  Principles  of 
ail)  is ,  that  the  fame  thing  cannot  both  exifl  and  not  ex i flat  t  he  fame  time ; and 
therefore  it  belongs  to  Met aphy fields  to  treat  whether ' the  fame  thing  may  both 
exifl  and  not  exifl  at  the  fame  time  ;  where  the  Fallacy  lies  in  the  E- 
quixocation  of  the  word  "Principle ;  f  pr  whereas  Ariftotle  in  the  be¬ 
ginning  of  his  Metaphy licks  fayes,  that  the  treating  of  Principles  be - 
longs  to  primary  f 'cienc  ey  he  Under  Hands  by  "Principles)  Caafes  ofthiugfc, 
and  certaine  Exiflences  which  he  calls  Primary,  but  where  he  fayes 
a  Proportion  is  a  Principle ,  by  Principle  there  he  means  the  be- 

pnaing  and  can fe  of  Knowledge  ,  that  is  the  undcrftanding  of  words, 
vvhica  if  any  man  want,  he  is  incapable  of  learning. 

13  But  the  Captions  of  Sophifts  and  Scepticks,  by  which  they 
were  wont  of  old  to  deride  and  oppofe  Truth,  were  faulty  for 

i  the 


Part  r.  :  Or  LOGIgJIE.  .  ,  0 

the  moft  part,  not  in  the  Forme ,  but  in  the  Matter  of  Syliogifme; 
and  they  deceived  not  others  oftner  then  they  were  themfelves 
deceived.  For  the  force  of  that  famous  argument  of  Zeno  againft 
Motion,  confided  in  this  Propolition,  Whatfoever  may  be  divided  into 
farts  infinite  in  number  ,  the  fame  is  infinite  ;  which  he  without  doubt 
thought  to  be  true ,  yet  nevertheleffe  is  falfe.  For  to  be  divided 
into  mfinite  farts ,  is  nothing  elfe  but  to  be  divided  into  asmany  parts 
as  any '  man  will. But  it  is  not  neceffary  that  a  Line  fhould  have  parts 
infinite  in  number  5  or  be  infinite ,  becaufe  I  can  divide  and  fubdi- 
vide  it  as  of  ten  as  I  pleafe;  for  how  many  parts  foever  I  makewet 
their  numbct  is  finite;  but  bccaufe he-tiiat fayes Parts ,  fimply, 
without  adding  does  not  limit  any  number  but  leaves 

it  to  tue  determination  of  the  Hearer  ,therefore  we  fay  commonly 

a  line  maybe  divided  r&finitelv ;  which  cannot  be  true  in  any  o- 
ther  feme.  >  '  \ 

And  thus  much  may  fuffice.  concerning  vr  1  «,o  it? 

were  the  fii*ft  Pace  towards  Philofophy  5  in  which  I  have  faid  as 
much  as  is  necefsary,  to  teach  any  man  from  whence  all  true  ar¬ 
gumentation  has  its  force.  And  to  enlarge  this  Treatile  with  all 
that  may  be  heaped  together  would  be  as  fuperfluous ,  as  if  one 
ihould  (as  I  laid  before)  givea  young  child  Precepts  for  the  tea¬ 
ching  of  him  to  goe;  for  the  Ar-  of  Rcafoning  is  not  fo  well  learn¬ 
ed  by  Precepts  as  by  Practice,  aid  by  the  reading  of  thole  books 
in  which  the- Con ciu lions  are  all  r*adeby  feverelDemonftration. 
And  1b  I  pafs'on  to  the  way  of  Philcfophy,  that  is,  to  the  Method 
of  Study s 
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Of  Method. 

Method  and  Science  defined.  2 It  is  more  eafily  known  concerning  S ingu- 
lar  then  Univerfall  things.  That  the  y  are  ;  and  constantly ,  it  it  more  eafily 
kuowne  concerning  Univerfall  then  Singular  things ,  Why  they  are ,  or 
what  are  their  Caufes.  3  What  it  is  <Philofophers  feek.  tofi-rw  4  7  A# 

SrH  PartJy  which  Principles  art  found  out  is  purely  Analytic  all.  5  The 
loiohett  Caufes,  andmofi  Vniverfallin  every  kind ,  areknowne  bythem- 
tSj,  a  Method  from  Principles  found  out ,  sending  to  Science  fimp - 
h  what  it  is.  7  That  Method  of  Civill  ar*  Naturall  Science  which 
proceeds  from  Senfe  to ‘Principles,  is  AnCytical  ;  and  agame  that  which 

is  Syntheticall.  t  The  Method  of  fc arching  out, 
whether  any  thing  propounded ,  he  cMatter  or  Accident.  9  The  Method 
offeekjng  whether  any  Accident  he  in  this,  or  in  that  Subjell.  10  The 
tJMethod  of  fearching  after  the  Caufe  of  any  EffeSl  propounded.  11 
Words  ferve  to  Invention ,as  Market-,  to  qymonfiration ,  as  S ignes.  1 2  The 
Method  of  Demonfiration  is  Synthetical.  I X  Definitions  onely  are  Pri¬ 
mary  and  Vniverfal  Propofiticns.  I e  The  Nature  and  Defi  nition  of  a 
Definition.  1 5  The  'Properties  off  Definition.  16  The  Nature  of  a 
Demonfiration.  17  The  Properties/  *  Demonfiration^and  Order  of  things 
to  be  demon  fir  at  ed.  18  The  Fanl's  of  a  Demonfiration.  19  Why  the  .Ana¬ 
lytic  all  Method  of  Geometricians  eannot  be  treated  of  tn  this  place. 

■Or  the  underftanding  of  Method  fit  will 
be  ncceffary  for  me  to  repeat  the  de¬ 
finition  of  Philofophy  3  delivered  a- 
bove  (  Chap.  1.  Art.  2.)  in  this 
manner  ,  Philofophy  is  the  knowledge 
we  acquire  by  true  Ratiocination ,  of  ap¬ 
pearances  y  or  apparent  Efjefts  5  from  the 
knowledge  we  have  of  f owe  pojjible  Pro- 
duftionor  Generation  oftbe^fame^  and  of 
( uch  Produftion  as  has,  been  or  \ may  bey 
from  the  knowledge  we  have  of  the  Efjefts.  method  therefore  in  the 
Study  of  Philofophy  >  is  the  jhortefiwayof  finding  out  Ejjefts  by  their 

known 


Parti.  OtLOGlj^Ui, 

known  Caufes,  or  of  Caufes  by  their  known  Ejjefls.  But  we  are  then  faid 
to  know  any  Effed  ,  when  we  know  ,  that  there  be  Causes  of  the fame> 
and  in  what  Subieft  thofe  Caufes  are  ,  and  in  what  Subieft  they  produce 
that  Ejfeff)  and  in  what  Manner  they  work  the  fame.  And  this  is  the 
Science  of  Caufes ,  or  as  they  call  it  of  the  All  other  Sci~r 

ence,  which  is  called  the  Jro  is  either  Perception  by  Senfe,  or 
the  Imagination  ?  or  Memory  remaining  after  fuch  Perception. 

Thefirft  Beginnings-therefore  of  Knowledge,  are  the  Phan- 
tafmesof  Senfeand  Imagination;  and  that  there  befuchPhan- 
tafmesweknow  well  enough  by  Nature;  but  to  know  why  they 
be,  or  from  what  Caufes  they  proceed ,  is  the  work  of  Ratioci¬ 
nation  ;  which  confifts  (as  is  laid  above,  in  the  r.  Chap.  2.  Art.) 
in  Compofition ,  and  Divifion  or  Refolution .  There  is  therefore  no 
Method,  by  which  we  find  out  the  Caufes  of  things,  but  is  either 
Compofitive^  or  Refolutive,  or  partly  Compofetive>  and  partly  Resolutive* 
And  the  Refolutive  is  commonly  called  Analyticall  Method,  as 
the  Compofitive  is  called  Syntheticall . 

2  It  is  common  to  all  forts  of  Method,  to  proceed  from  known 
things  to  unknown;  and  this  is  manifeft  from  the  cited  Definition 
of  Philofophy.  But  in  Knowledge  by  Senfe,  the  whole  objeftis 
more  known,  then  any  part  thereof;  as  when  we  fee  a  Man,  the 
Conception  or  whole  Idea  of  that  Man  is  fir  ft  or  more  known,  then 
the  particular  Ideas  ot  his  being  figurate^  animate ,  and  rationally  that  is, 
we  firft  fee  the  whole  Man ,  and  take  notice  of  his  Being ,  before 
we  obferve  in  him  thofe  other  Particulars.  And  therefore  in  any 
knowledge  of  the  0  Ti  5  or  that  any  thing  /s,  the  beginning  of  our 
fearchis  from  the  whole  Idea ;  and  contrarily,  in  our  knowledge 
of  the  or  of  the  Caufes  of  any  thing,  that  is,  in  the  Sciences , 

we  have  more  knowledge  of  the  Caufes  of  the  Parts,  then  of  the 
Whole.  For  the  Caufe  of  the  Whole  is  compounded  of  the 
Caufes  of  the  Parts ;  but  it  is  necelfary  that  we  know  the  things 
that  arc  to  be  compounded,  before  we  can  know  the  whole  Com- 
pound.Now  by  Parts, I  do  not  here  mean  Parts  of  the  thing  it  felf, 
but  Parts  of  ns  Nature;as,by  the  Parts  of  Man  I  do  not  underftand 
his  Head,  his  Shoulders,  his  Arms,  &c.  but  his  Figure,  Quan¬ 
tity,  Motion,  Senfe,  Reafon,  and  the  like;  which  Accidents  be¬ 
ing  compounded  or  put  together,  conftitute  the  whole  Nature  of 
Man,  but  not  the  man  himfelfe,  And  this  is  the  meaning  of  tha  t 

H  common 
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common  faying ,  namely,  that  fome  things  are  more  knowne  to 
f/c  others  more  known  to  Nature-,  for  I  do  not  thinke  that  they 
which  fo  diftinguith,  mean,  that  fomething  is  known  to  Nature, 
which  is  known  to  no  man  ;  and  therefore ,  by  thofe  things  that 
are  more  known  to  Us,  we  are  to  underftand,  things  we  take  no¬ 
tice  of  by  our  Senfes,  and  by  more  known  to  Nature,  thofe  we 
acquire  the  knowledge  ol  byReafon ;  for  in  this  fenfe  it  is,  that 
the  whole  ,  that  is,  thofe  things  that  have  Univerfal  Names, 
(which  for  brevities  fake  I  call  Univerfall )  are  more  knowne  to  us 
then  the  Parts,  that  is,  fuch  things  as  have  Names  lefie  11  uiverfal, 
(which  I  therefore  call  Singular  •,)  and  the  Caules  ot  tl.c  i  arts, 
are  more  known  to  Nature'then  the  Caufe  of  the  Whole-,  that 


is,  Univerfalls  then  Singulars.  .  „  .  .  , 

S  In  the  Study  of  Philofophy  men  fearch  after  Science  either 
Simply,  or  Indefinitely  that  is ,  to  know  as  much  as  they  can, 
without  propounding  to  them  (elves  any  limited  queftion  s  or 
they  enquire  into  the  Caule  of  iomc  determined  Appearance  ,  or 
endeavour  to  find  out  the  certainty  of  fomething  in  queftion* 
as  what  is  the  caufe  of  Light ,  of  Heat,  of  Gravity ,  oi  a  Figure  pro¬ 
pounded  ,  and  the  like  ;  or  in  what  SMeB  any  propounded  Acci¬ 
dent  is  inherent  5  or  what  may  conduce  moft  to  the  generation  ot 
iome  propounded  Ejjed  from  many  Accidents  •  or  in  what  manner 
particular  Caufes  ought  to  be  compounded  for  the  production 
of  fome  certaine  Effect.  Now  according  to  this  variety  ot  things 
in  queftion,  fometimes  the  Analytic  all  Method  istobeuled,  and 

fometimesMth c Synthetical.  .  x.  } 

4  But  to  thofe  that  fearch  after  Science  indefinitely,  wiucli 
confifts  in  the  knowledge  of  the  Caufes  ol  all  things, as  ftr  forth  as 
it  may  be  attained ,  and  the.  Caufes  of  Singular  things  are  com¬ 
pounded  of  the  Caufes  of  Univerfall  or  Simple  things,  ltisnc- 
ceftary  that  they  know  the  Caufes  of  Univerfall  things,  or  ol  lucii 
Accidents  as  are  common  to  all  Bodies ,  that  is  ,  to  all  Matter, 
before  they  can  know  the  Caufes  of  Singular  things,  that  is,  ox 
thofe  Accidents  by  which  one  thing  is  diftinguifhed  from  ano¬ 
ther.  And  againe  they  muft  know  what  thofe  Umveriall  things 
are,  before  they  can  know  their  Caufes,  Moreover,  feeing  blni- 
verfall  things  are  contained  in  the  Nature  oi  Singular  things ,  t  e 

knowledge  of  them  is  to  be  acquired  byReafon,  that  is,  by  Re- 
D  iniimon 
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folution.  For  example  ,  if  there  be  propounded  a  Conception 
or  Idea  of  fome  Singular  thing,  as  of  a  Square ,  this  Square  is 
to  be  refolved  into  a  Plain,  terminated  with  a  certaine  number  ofequall 
and  flraight  Unes  and  right  angles .  For  by  this  Rcfolut ion  we  have 
thefe  things  Univerfall  or  agreeable  to  all  Matter,  namely,  Line, 
Plain,  (which  containes  Superficies,)  Terminated,  Angl e,Str aightnejs , 
Rectitude  and  Equality. ;  and  if  we  can  find  out  the  Caufes  of  theie, 
we  may  compound  them  all  together  into  the  Caufe  of  a  Square. 
Againe,  if  any  man  propound  to  himlelfe  the  Conception  of 
Gold,  he  may  by  Relolving  come  to  the  Ideas  of  Solid,  Vifble, 
Heavy,  (that  is ,  tending  to  the  Center  of  the  Earth ,  or  down¬ 
wards,  )  and  many  other  more  Univerfall  then  Gold  it  felfe; 
and  thefe  he  may  Refolve  againe,  till  he  come  to  fuch  things  as 
are  mold  Univerfall.  And  in  this  manner  by  Refolving  continu¬ 
ally,  we  may  come  to  know  what  thole  things  are ,  whofe  Cau¬ 
fes  being  firft  known  feverally,  and  afterwards  compounded,, 
bring  us  to  the  Knowledge  of  Singular  things.  I  conclude  there¬ 
fore,  that  the  Method  of  attaining  to  the  Univerfall  Knowledge 
of  Things,  is  purely  Analytic  all. 

5  But  the  Caufes  of  Univerfall  things  (ofthofe  atleaft  that 
have  any  Caufe)  are  manileft  oi  themfelues,  or  (as  they  fay  com¬ 
monly)  known  to  Nature:,  fo  that  they  need  no  Method  at  all;  fur 
they  have  all  but  one  Univerfall  C  aufe  ,  which  is  Motion.  For 
the  variety  of  all  Figures  arifes  ontoi  the  variety  of  thofe Mo¬ 
tions  by  which  they  are  made ;  and  Motion  cannot  be  underftoocl 
to  have  any  other  Caufe  bendcs  Motion  ;  nor  has  the  Variety  ot 
thofe  things  we  perceive  by  Senfe,  as  ot  Colours,  Sounds,  Savours, effe* 
any  other  Caufe  then  Motion,  refiding  partly  in  the  Objefts  that 
work  upon  our  Senfes ,  and  partly  in  our  (elves,  in  fuch  man¬ 
ner,  as  that  it  is  manifeftly  fome  kind  of  Motion  , though  we  can¬ 
not  without  Ratiocination  come  to  know  what  kind.  For  though 
many  cannot  underhand  till  it  be  in  feme  fort  demonftrated to 
them,  that  all  Mutation  confifts  in  Motion  ;  yet  this  happens  not 
from  any  obfeurity  in  the  thing  it  felfe ,  (tor  it  is  not  intelligible 
that  any  thing  can  depart  either  from  Reft ,  or  Irom  the  Motion 
it  has,  exxcpt  by  Motion;)  but  either  by  having  their  Naturall 
Difcourfe  corrupted  with  former  Opinions  received  from  their 
Matters ,  or  elfe  for  this ,  that  they  do  not  at  all  bend  their  mind 
to  the  enquiring  out  of  Truth,  III  6  By 
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6  By  the  Knowledge  therefore  of  Univerfalls  ,  and  of  their 
Caufes  (which  are  the  firft  Principles  by  which  we  know  the 
Aon  ol  things  , )  we  have  in  the  firft  place  their  Definitions, 
(which  are  nothing  but  the  explication  of  our  Simple  Concepti¬ 
ons.)  For  example,  he  that  has  a  true  Conception  of  Place>  can¬ 
not  be  ignorant  of  this  Definition,  Place  is  tfat  fpace  which  is  pofjef- 
fed  or  filled  adequately  lyf ome  Body ,  and  fo,  he  that  conceives  Motion 
aright,  cannot  but  know,  that  Motion  is  the  privation  of  one  Place  ^ 
andthe  acquifition  of  another.  In  the  next  place,  we  have  their  Ge¬ 
nerations  or  Defcriptions;  as,  (for  example,)  thattf  Line  is  made 
Ly  the  Motion  of  a  Pointy  Superficies  ly  the  Motion  of  a  Line>  and  one  Mo¬ 
tion  by  another  Motion^  c.  It  remains,  that  we  enquire,  what  Mo¬ 
tion  begets  fuch  and  fuch  Effe&s;  as,  what  Motion  makes  a 
Straight  line ,  and  whata  Circular;  what  Motion  thrufts ,  what 
drawes,  and  by  what  way ;  what  makes  a  thing  which  is  feen  or  » 
heard,  to  be  feen  or  heard  fometimes  in  one  manner,  fometimes 
in  another.  Now  the  Method  of  this  kind  of  Enquiry ,  is  Compofi- 
tive.  For  firft  we  are  toobferve  what  Efte&a  Body  moved  pro- 
due  eth,  when  we  confider  nothing  in  it  befides  its  Motion;  and  we 
fee  presently  that  this  makes  a  Line,  or  length;  next,  what  the 
Motion  of  a  long  Body  produces^  which  we  find  to  be  Superficies; 
and  fo  forwards ,  till  we  fee  what  the  Effects  of  Simple  Motion 
are;  and  then  in  like  manner,  we  are  toobferve  what  proceeds 
from  the  Addition,  Multiplication,  Subftra&ionandDivifion  of 
thefe  Motions ,  and  what  Effe&s,  what  Figures,  and  what  Pro¬ 
perties  they  produce;  from  which  kind  of  Contemplation  fprung 
that  part  of  Philofophy  which  is  called  Geometry . 

From  this  confideration  of  what  is  produced  by  Simple  Motion, 
we  are  to  pafle  to  the  confideration  of  what  Effects  one  Body  mo¬ 
ved  worketh  upon  another ;  and  becaufe  there  may  be  Motion  in 
&11  the  feverall  parts  of  a  Body ,  yet  fo  as  that  the  whole  Body  re¬ 
main  ftill  in  the  fame  place,  we  muft  enquire,  firft,  what  Motion 
caufeth  fuch  and  fuch  Motion  in  the  whole,  that  is,  when  one  Bo- 
,dy  invades  another  Body  which  is  either  at  Reft,  or  in  Motion, 
what  way ,  and  with  what  fwiftneife  the  invaded  Body  (hall 
move;  and  again,  what  Motion  thisfecond  Body  will  generate 
in  a  third*  and  fo  forwards.  From  which  Contemplation  (hall  be 
drawn  that  part  of  Philofophy  which  treats  of  Motion. 
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In  the  Third  place  we  muft  proceed  to  the  Enquiry  of  fuch  Ef» 
feds,  as  are  made  by  the  Motion  of  the  Parts  of  any  Body,  as, 
how  it  comes  to  paffe,  that  things  when  they  are  the  fame,  yet 
feeme  not  to  be  the  fame,  but  changed.  And  here  the  things  we 
fearch  after  are  fenfible  Qualities ,  fuch  as  Light ,  Colour ,  Tranfpa* 
rency ,  opacity ,  Sound  ,  Odour ,  Savour ,  Heat  ,  Cold  and  the  like; 
which  becaufe  they  cannot  be  known  till  we  know  the  Caufes  of 
Senfe  it  felfe,  therefore  the  confideration  of  the  Caufes  of  Seeing. > 
Hearings  Smelling^  Tafling  and  Touching  belongs  to  this  third  place; 
*and  all  thofe  qualities  and  Changes  above  mentioned  are  to  be  re¬ 
ferred  to  the  fourth  place ;  which  two  conliderations  compre¬ 
hend  that  part  of  Philofophy  which  is  called  Phyfyues.  And  in 
thefe  four  parts  is  contained  what foever  inNaturall  Philofophy 
may  be  explicated  by  Demonftrati  on  properly  fo  called.  For  if  a 
Caufe  were  to  be  rendred  of  Natural  Appearances  in  fpecial,  as, 
what  are  the  Motions  and  Influences  of  the  heavenly  Bodies,  and 
of  their  parts,  the  reafon  hereof  muft  either  be  drawn  from  the 
parts  of  the  Sciences  above  mentioned,or  no  reafon  at  all  will  b& 
given  but  all  left  touncertaire  conjedure. 

After  Phyftyues  we  muft  come  to  Morall  Philofophy ;  in  which  we 
are  to  confider  the  Motions  of  the  Mind,  namely  Appetite ,  Aver- 
jion 3  Lovey  Benevolence ,  Hope  ,  Fear ,  Anger ,  Emulation ,  Enzy^  fac. 
what  Caufes  they  have,  and  of  what  they  be  Caufes.  And  the 
reafon  why  theie  are  to  be  confidered  after  Phyfiyues^  is,  that  they 
have  their  Caufes  in  Senfe  and  Imagination ,  which  are  the  Sub- 
jed  of  Phyficall  Contemplation.  Alfothe  reafon  why  all  thefe 
Things  are  to  be  fearched  after  in  the  order  abovefaid ,  is,  that 
Phyfiques  cannot  be  underftood,  except  we  know  firft  what  Mo¬ 
tions  are  in  the  fmalleft  parts  of  Bodies;  nor  fuch  Motion  of  Parts, 
till  we  know  what  it  is  that  makes  another  Body  move •  nor  this, 
till  we  know  what  Simple  Motion  will  effed.  And  becaufe  all  Ap¬ 
pearance  of  things  to  fenfe  is  determined,  and  made  to  be  of  fuch 
and  fuch  Quality  and  Quantity  by  Compounded  Motions,  every 
one  of  which  has  accrtaine  degree  of  Velocity ,  and  a  certaine 
and  determined  way*,  therefore  in  the  firft  place  we  are  to  fearch 
out  the  wayes  of  Motion  limply  ,  (in  which  Geometry  confifts*,) 
next  the  wayes  of  fuch  generated  Motions  as  aremanifeft*,  and 
laftly  the  wayes  of  internal  andinvilible  Motions,  (which  is  the 

Em 
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Enquiry  of  Naturall  Philofophers.)  And  therefore they that  ft  ti¬ 
dy  Naturall  Philofophy,  ftudy  in  vaine ,  except  they  begin  at 
Geometry  •  and  fuch  Writers  or  Difputers  thereof,  as  are  ig¬ 
norant  of  Geometry^  do  but  make  their  Readers  and  Hearers  lofe 

their  tiiriG 

n  ttvli and  Moral!  Philofophy  doe  not  fo  adhere  to  one  another, 
but  that  they  may  be  fevered.  For  the  Caufes  of  the  Motions  of 
the  Mind  are  known  not  onelyby  Ratiocination,  butalfobythe 
'Experience  of  every  man  that  takes  the  pames  to  obferve  thole 
Motions  within  himfelfe.  And  therefore  not  only  they  that  have 
attained  the  knowledge  of  the  Paflions  and  Perturbationsothe 
Mind,  by  the  Smthetkall  Method  and  from  the  very  firft  Principles 
of  Philofophy ,  may  by  proceeding  in  the  fame  way  come  to  the 
Caufes  and  Neceflity  of  conftitutmg  Common-wealths,  and  to 
get  the  Knowledge  ofwhat  is  Naturall  Right ,  and  what  are  Ci¬ 
vil!  Duties  ;  and  in  every  kind  of  Goverment ,  what  are  the 
Rights  of  the  Commonwealth ,  and  all  other  Knowledge  apper¬ 
taining  to  Civill  Philofophy ,  for  this  reafdn,  tl^t principles 
of  the  Politiques  confift  in  the  Knowledge  of  the  Motions  of  the 

Mind,  and  the  Knowledge  pfthefe  Motions  from  the  knowledge 

of  Senfe  and  Imagination;  but  even  they  alfo  cbat  l^c‘‘°Vlc^'n' 
ed  the  firft  part  of  Philofophy,namely  GeometryandPhyfiqwb  may 
notwithftanding  attain  the  Principles  of  Civill  Philofophy  ,by 
the  Analytical l  Method .  For  if  a  Queftion  be  propounded  ,  as  whe¬ 
ther  fuch  an  Action  be  Jufi  or  Uniuft ;  if  that  Unmft  be  refolved  into 
FaB  auinfc  Law,  and  that  notion  of  Law  into  the  Command  of  him  01 
them  that  have  Coercive  Power-,  and  that  Power  be  derived  from 
the  wills  of  Men  that  conftitute  fuch  Power  to  the  end  they  may 
live  in  Peace,  they  may  at  laft  come  to  this ,  that  the  Appetites 
of  Men  and  the  Paffions  of  their  Minds  are  fuch,  that  unlefie  they 
bereftrained  by  lbme  Power, they  will  alwayes  be  making  warre 
upon  one  another;  which  may  be  known  to  be  fo  by  any  mans  ex¬ 
perience  ,  that  will  but  examine  his  owne  Mind.  And  therefore 
from  hence  he  may  proceed  by  Compounding ,  *°  th£  deterim- 
nation  of  the  Juftice  or  Injuftice  of  any  propounded  Aft  ion.  Jo 
that  it  is  manifeft  by  what  has  been  faid,  that  the  Method  of  Pm- 
lofophy  to  fuch  as  feek  Science  Amply,  without  propounding  to 
thcmfefves  the  Solution  of  any  Particular  queftion^  is  part  J  ^ 
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qdyticall#hd .partly  Synthetically  namely,  that  which  proceeds  from 
Senfe  to  the  invention  ol  Principles,  Analytical!  y  and  the  reft  Syn¬ 
thetical/. 

8  To  thofe  that  feek  the  Caufe  of  fome  certaine  and  pro 
pounded  Appearance  or  Effed,  it  happens  fometimes,  that  they 
know  not  whether  the  thing  whofe  Caufe  is  fought  after ,  be 
Matter  or  Body ,  or  lome  Accident  of  a  Body.  For  though  in 
Geometry ,  when  the  Caufe  is  fought  of  Magnitude,  or  Proportion, 
or  Figure,  it  be  certainly  known  that  thefe  things,  namely  Mag¬ 
nitude,  Proportion  and  Figure  are  Accidents  *  yet  in  Naturall 
Philofophy,  where  all  queftions  are  concerning  the  Caufes  of  the 
Phantalmes  of  lenfible  tilings,  it  is  not  fo  eafie  to  difcern  between 
the  things  themfelves  from  which  thofe  Phantafmes  proceed, 
and  the  Appearances  of  thofe  things  to  the  fenfe ;  which  have 
deceived  many,efpecially  when  the  Phantafmes  have  been  made 
by  Light.  For  Example,  a  Man  that  looks  upon  the  Sunne,  has  a 
certaine  fhining  Idea  of  the  Magnitude  of  about  a  foot  over  $  and 
this  he  calls  the  Sunne ,  though  he  know  the  Sunne  to  be  truly  a 
great  deale  bigger;  and  in  like  manner  ,  the  Phantafmeofthe 
iame  thing  appears  fometimes, round  ,  by  being  feena  farreoff, 
and  lometimes  fquare,by  being  lieerer.  Whereuponit  may  well 
be  doubted  wh  ether  that  Phantafme  be  Matter ,  or  fome  Body 
Naturall,  pronely  fome  Accident  of  a  Body  ;  in  the  examina¬ 
tion  of  which  doubt  we  may  ule  this  Method.  The  Properties  pi 
Matter  and  Accidents  already  iound  oiit  by  Us  by  th q  Syntheti- 
cal/A  fethcd  from  their  Definitions,  are  to  be  compared  with  the 
Idea  we.i  ave  before  us;  and  if  it  agree  with  the  Properties  of 
Matter  or  Body ,  then  it  is  a  Body;  otherwife  it  is  an  Accident. 
Seeing  therefore  Matter  cannot  by  any  endeavour  of  ours  be-  ei¬ 
ther  Made  or  Deftroyed  ,  or  Encreafed,  or  Dirpinifned,  or  Mo¬ 
ved  out  of  its  piace;whcreas  that  Idea  Appeares,  Vanifhes,  is  Ep- 
creafed,  and  Diminifhed,  and  Moved  hither  and  thither  at  plea- 
lure  ;  we  may  certainly  conclude  that  it  is  not  a  Body,  but 
an  Accident  onely.  And  this  Method  is  Synthetic  all. 

P  But  if  there  be  a  doubt  made  concerning  the  Subject  olany 
known  Accident ,  (for  this  rnay  be  doubted  fometimes,  as  in  the 
precedent  example  doubt  may  be  made  in  what  Subject  that 

Splendor  and  apparent  Magnitude  of  the  Sunne  is)  then  pur  en¬ 
quiry 
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quiry  muft  proceed  in  this  manner.  Firft,  Matter  in  Generali 
muft  be  divided  into  parts,  as  into  ObjeCt,  Medium,  and  the  Sen¬ 
tient  it  felfe,  or  fuch  other  parts  as  feem  moft  conformable  to  the 
thing  propounded.  Next,  thefe  parts  are  feverally  to  be  exami¬ 
ned  how  they  agree  with  the  Definition  of  the  Subject;  and  fuch 
of  them  as  are  not  capable  of  that  Accident  are  to  be  rejected. 
For  example.  If  by  any  true  Ratiocination  the  Sunne  be  found  to 
be  greater  then  its  apparent  Magnitude,  then  that  Magnitude  is 
not  in  the  Sunne;  If  the  Sunne  be  m  one  determined  ftraight  line, 
and  one  determined  diftance ,  and  the  Magnitude  and  Splendor 
befeen  in  more  lines  and  diftances  then  one,  as  it  is  in  Reflecti¬ 
on  or  Refraction ,  then  neither  that  Splendor  nor  apparent  Mag¬ 
nitude  are  in  the  Sun  it  felf  ,  and  therefore  the  Body  of  the 
Sun  cannot  be  the  Subject  of  that  Splendor  and  Magnitude.  And 
for  the  fame  reafons  the  Aire  and  other  parts  will  be  reje¬ 
cted,  till  at  laft  nothing  remain  which  can  be  the  SubjeCt  of  that 
Splendor  and  Magnitude  but  the  Sentient  it  felfe.  And  this 
Method ,  in  regard  the  Subject  is  divided  into  parts  is  Anditycall ; 
and  in  regard  the  Properties  both  of  the  Subject  and  Accident  are 
compared  with  the  Accident  concerning  whofe  Subject  ,  the  en¬ 
quiry  is  made,  it  is  Synthetical 7. 

io  But  when  we  feek  after  the  Caufe  of  any  propounded  Ef¬ 
fect  ,  we  muft  in  the  firft  place  get  into  our  Mind  an  exaCt  Notion 
or  Idea  of  that  which  we  call  Caufe,  namely,,  that  A  Caufe  it  the 
Summe  or  Aggregate  of  all  f  uch  Accidents  both  in  the  Agents  and  the  Pa¬ 
tient  ,  as  concurre  to  the  producing  of  the  Effeff  propounded ;  all  which  ex - 
ifting  together ,  it  cannot  be  under  food  but  that  the  EjjeB  exifteth  with 
them ;  or  that  it  cannot  pofjibly  exifl  if  anyone  of  them  be  abfent .  This 
being  known ,  in  the  next  place  we  muft  examine  fingly  every 
Accident  that  accompanies  or  precedes  the  EffeCt,  as  farre  forth 
asitfeemes  to  conduce  in  any  manner  to  the  production  of  the 
fame,  and  fee  whether  the  propounded  EffeCt  may  be  conceived 
toexift,  without  the  exiftence  of  any  of  thofe  Accidents;  and  by 
this  meaner  feparate  fuch  Accidents  as  do  not  concurre ,  from 
fuch  as  concurre  to  produce  the  faid  EffeCt ;  which  being  done,^ 
we  are  to  put  together  the  concurring  Accidents,  and  confider 
whether  we  can  poffibly  conceive  that  when  thefe  are  all  prefent, 

the  EffeCt  propounded  will  not  follow^  and  if  it  be  evident  that 
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the  Effect  will  follow,  then  that  Aggregate  of  Accidents  is  the 
entire  Caufe ,  otherwife  not ;  but  we  muft  ftill  fearch  out  and 
put  together  other  Accidents.  For  example,  if  the  Caule  of  Light 
be  propounded  to  be  (ought  out;  firft,  we  examine  things  without 
us,  and  find  that  whenfoever  Light  appeares,  there  is  Ibrae  prin¬ 
cipal!  Objed,  as  it  were  the  fountaine  ot  Light,  without  which 
we  cannot  have  any  perception  of  Light  ;  and  therefore  the  con¬ 
currence  of  that  Objed  is  necefiary  to  the  generation  of  Lights 
Next  wc  confider  the  Medium  ,  and  find  that  unlefieit  be  dilpo 
fed  inacertaine  manneir,  namely,  that  it  be  transparent*,  though 
the  Objed  remain  the  fame  ,  yet  the  Effed  will  not  follow;  and 
therefore  the  concurrence  of  Traniparency  is  alfo  necefiary  to  the 
generation  of  Light.  Thirdly,  we  obferve  our  own  Body,  and  find 
that  by  the  indiipofition  of  the  Eyes,the  Brain, the  Nerves, and  ah t 
Heart,  that  is,  by  Obftrudions,  Stupidity  and  Debility  we  are  de¬ 
prived  of  Light,  fothata  fitting  difpofition  of  the  Organs  to  re¬ 
ceive  impreiiions  from  without  is  likewife  a  necefiary  part  of  the 
Caule  of  Light.  Again ,  of  all  the  Accidents  inherent  in  the  ON 
jed,  there  is  none  that  can  conduce  to  the  effeding  of  Light,  but 
•onelyAdion,  (or  a  certain  Motion,)  which  cannot  be  conceived 
to  be  wanting,  whenfoever  the  Effed  is  prefent;  for,  that  any 
thing  may  (hine,  it  isnotrequifite  thatitbeoffuch  or  fuch  Mag¬ 
nitude  or  Figure,  or  that  the  whole  Bo  dy  of  it  be  moved  out  of  the 
place  it  is  in,  (unlefie  it  may  perhaps  be  laid,  that  in  the  Sun 
or  ocher  Body,  that  which  caufeth  Light  is  the  light  it  hath  in 
itfelfe;  which  yetis  but  a  trifling  exception,  feeing  nothing  is 
meant  thereby  but  the  Caufe  of  Light;  as  if  any  man  fhouldiay 
that  the  Caufe  of  Light  is  that  in  the  Sunne  which  produceth  it;) 
itremaines  therefore  that  theAdion  by  which  Light  is  genera¬ 
ted,  is  Motion  only  in  the  parts  of  the  Objed.  Which  being 
underftood, we  may  cafily  conceive  what  it  is  the  Medium  con¬ 
tributes,  namely,  the  continuation  of  that  Motion  to  the  Eye; 
and  laftly  what  the  Eye  and  the  reft  of  the  Organs  ot  the  Senti¬ 
ent  contribute ,  namely ,  the  continuation  of  the  lame  Motion 
to  the  laft  Organ  of  Scnfe,  the  Heart.  And  in  this  manner  the 
Caule  of  Light  may  be  made  up  of  Motion  continued  from  the 
Original  of  the  fame  Motion,  to  the  Original  of  Vitall  Motion, 
Light  being  nothing  but  thealterationof  Vitall  Motion  ,  made 
by  the  impreflion  upon  it  of  Motion  continued  from  the  Ob- 
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je&.  But  I  give  this  onely  for  an  example ,  for  I  (hall  fpeak  more 
at  large  of  Light ,  and  the  generation  of  it  in  its  proper  place. 
In  the  mean  time  it  is  manifeft ,  that  in  the  fcarching  out  of  Cau- 
les,  there  is  need  partly  of  the  Analytically  and  partly  of  the  Syn¬ 
thetical!  Method^  of  the  Axolytically  to  conceive  how  circumftanccs 
conduce  feverally  to  the  production  of  Effects ;  and  of  the  Syn- 
thcticd \  for  the  adding  together  and  compounding  of  what  they 
can  effect  fingly  By  themlclycs.  And  thus  much  may  lerve  for 
the  Metiiod  of  Invention.  It  remaines  that  I  fpeake  of  the 
Method  of  Teaching,  that  is,  of  Demonff ration,  and  of  the 
Meanes  by  which  we  demonftrate. 

1 1  In  the  Method  of  Invention  the  ufe.of  words  confifts  in  this, 
that  they  may  lerve  for  Marks ,  by  which  ,  whatfoever  we  have 
found  out  may  be  recalled  to  memory;  for  without  this  all  our 
Inventions  perifh ,  nor  will  it  be  poflible  for  us  ro  go  on  from 
Principles  beyond  a  Syllogil'me  or  two,  by  reafon  of  thewcak- 
neffe  of  Memory.  For  example ,  if  any  man  by  conlidering  a 
Triangle  fet  before  him,  fhould  find  that  all  its  angles  together 
taken^are  equall  to  two  right  angles  ,  and  that  by  thinking.of 
the  fame  tacitely ,  without  any  ule  of  words  either  underftood 
or  expreffed;  and  it  fhould  happen  afterwards  that  another  Tri¬ 
angle  unlike  the  former,  or  the  fame  in  different  feituation 
fhould  be  offered  to  his  ccnfideration,  he  would  not  know  readi¬ 
ly  whether  the  fame  property  were  in  this  laft  or  no ;  but  would 
be  forced  as  often  as  a  different  Triangle  were  brought  before  him 
(and  the  difference  of  Triangles  is  infinite)  to  begin  his  contem¬ 
plation  anew;  which  he  would  have  no  need  to  do  if  he  had  the 
ule  of  Names;  for  every  Univerlal  Name  denotes  the  conceptions 
we  have  of  infinite  Singular  things..  Nevei  theleffe  as  I  laid  a- 
bove  ,  they  ferve  as  Markes  for  the  helpe  of  our  Memory, 
whereby  we  resifter  to  our  lelves  our  own  Inventions ;  but  not 
as  Si  ones  by  which  we  declare  the  fame  toothers;  fo  that  a  man 
may3 be  a  Philofopher  alone  by  himfelfe  without  any  Mafter; 
Adam  had  this  capacity ;  But  to  Teach,  that  is  to  Demonftrate, 
fuppofes  two  at  the  leaft ,  and  Syllogifticall  Speech. 

1 2  And  feeing  Teaching  is  nothing  but  leading  the  Mind  of 
him  we  teach,  to  the  knowledge  of  our  Inventions,  in  that  Track 
by  which  we  attained  the  fame  with  our  own  Mind ;  therefore 
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the  fame  Method  that  fcrved  for  our  Invention, will  ferve  alfo  for 
Demonftration  to  others  ,  laving  that  we  omit  the  firft  part  ol 
Method  which  proceeded  from  the  Sonic  of  Things  to  Univerfal 
Principles  ;  which  becaufe  they  are  Principles, cannot  be  demon- 
ftrated;and feeing  they  are  known  by  N ature  (as  was  faid  above 
in  the  5  th.  Article)  they  need  no  Demonftration,  though  they 
need  Explication.  The  whole  Method  therefore  of  Demonftra- 
cion  is  Synthetical/)  confifting  ot  that  order  of  Speech  ,  which  be¬ 
gins  from  Primary  or  moft  Univerfall  Proportions,  which  are 
mamfeft  of  themfelves,  and  proceeds  by  a  perpetual!  compofi- 
tion  of  Propofitions  intoSyilogifmes,  tiilatlaft  the  Learner  un¬ 
derhand  the  truth  of  the  Concltifton  iought  after. 

13  Now  fuch  Principles  are  nothing  but  Definitions*  where¬ 
of  there  are  two  forts;  one,  of  Names  that  lignifie  fuch  things 
as  have  fome  conceiveablc  Caufe,  and  another  of  fuch  Namesas 
fi^nifie  things  of  which  we  can  conceive  no  Caufe  at  all.  Names 
of  the  former  kind  are  5  Body  or  Matter ,  Quantity  or  Exteufan-,  Mo¬ 
tion ,  and  whatfoever  is  common  to  all  Muter.  Ofthefecond 
kind  are,  fuch  a  Body ,  fuch  and  {0  great  Motion ,  j 0 great  Magnitude , 
fuch  Figure ,  and  whatfoever  we  can  diftinguifh  one  Body  from 
another  by.  And  Names  of  the  former  kind  arc  well  enough  de¬ 
fined  ,  when  by  Speech  as  fhert  as  may  be ,  we  raife  in  the  Mind 
of  the  Hearer  perfect  and  cleer  Ideas  or  Conceptions  of  the 
Things  named,  as  when  we  Define  Motion  to  be  the  leaving  of  one 
place ,  and  the  acquiring  of  another  co/ginuady ;  for  ti  ou^h  no  Thing 
Moved,  nor  any  Caufe  of  Motion  be  in  that  Definition, yet  at  the 
hearing  of  that  Speech,  there  will  come  into  the  Mind  of  the 
Hearer  an  idea  of  Motion  ckcr  enough.  But  Definitions  of  things 
which  may  beunderftood  to  have  fome  Caufe,  muft  confift  of 
fuch  Names  as  expreffe  the  Caufe  or  Manner  of  their  Gene¬ 
ration  ,  as  when  we  Define  a  Circle  to  be  a  Figure  made  by  the 
circumdu&ion  of  a  ftraight  line  in  a  plaine,  &c.  Befides  Defini¬ 
tions,  there  is  no  other  Propofition  that  ought  to  be  called  Piri- 
mary,  or  (according  to  fevere  truth)  be  received  into  the  number 
of  Principles.  Forthofe  Axiom#  of  Euclide ,  feeing  they  maybe 
demonftrated  are  no  Principles  of  Demonftration,  though  they 
have  by  the  content  of  all  Men  gotten  the  authority  of  Principles, 
becaufe  they  need  not  be  Demonftrated.  Alfo  thofe  Petitions 
or  Pcftulata  ( as  they  call  them )  though  they  be  Principles 
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yet  they  arc  not  Principles  of  Demonftration,  but  of  ConftHir 
#ion  onely ;  that  is  *  not  of  Science ,  but  of  Power  ;  or  (which  is 
all  one)  not  of  Theoremes ,  which  are  Speculations,  but  of  Pro - 
Hemes,  ’which  belong  to  Practice,  or  the  doing  of  fomething. 
But  as  for  thofe  common  received  Opinions  ,  Nature  abhorres  Va¬ 
nity  ,  Nature  doth  nothing  in  Vaine  ,  and  the  like  ,  which  are  nei¬ 
ther  evident  in  themfelves ,  norat  all  to  be  demonftrated,  and 
which  are  oftner  falfc  then  true,  they  are  mush  leffe  to  be  ackow- 

Iedged  for  Principles.  .  Tr  i 

To returne therefore  to Definitions3  The reafon  why Ifay  that 
the  Gaufe  and  Generation  of  fuch  things  as  have  any  Cauie  or 
Generation)  ought  to  enter  into  their  Definitions)  is  this.  The 
End  of  Science  3  is  the  Demonftration  of  the  Caufes  and  Gene¬ 
rations  of  Tilings  ;  which  if  they  be  not  in  the  Definitions)  they 
cannot  be  found  in  the  Conclulion  of  the  fir  ft  Syllogiime  that 
is  made  from  thofe  Definitions;  and  if  they  be  not  in  tbehrit 
Conclufion,  they  will  not  be  found  in  any  further  Conclulion 
deduced  from  that ;  and  therefore  by  proceeding  in  this  manner 
we  (hall  never  come  to  Science;  which  is  againft  the  fcope and 

intention  of  Demonftration.  ^  .  .  , 

14  Now  feeing  Definitions  (as  I  have  laid)  are  Principles 
or  Primary  Propofitions  5  they  are  therefore  Speeches  5  ana 
feeing  they  are  uled  tor  the  railing  of  an  Idea  of  fome  Thing 
in  the  mind  of the  Learner,  whenfoever  that  Thing  has  a  Name, 
the  Definition  of  it  can  be  nothing  but  the  Explication  of  that 
Name  by  Speech  ;  and  if  that  Name  be  given  it  for  lome  com¬ 
pounded  Conception,  the  Definition  is  nothing  butaRefolutiLn 
of  that  Name  into  its  moftUniverfall  parts.  As  when  we  define 
bit  an ,  faying )  Alan  is  a  Body  jintmated^  Sentient ,  Ration  all  y  thole 
Names  Body  Animated^ c,  are  parts  of  that  whole  Name  Aban> 
fo  that  Definitions  of  this  kind  al waves  confift  of  Gem  and  Diffe¬ 
rence  ;  the  former  Names  being  all  till  the  laft ,  Generali ;  and  the 
laft  of  all.  Difference.  But  if  any  Name  be  themoft  Univcrfall 
in  its  kind ,  then  the  Definition  of  it  cannot  confift  of  Genus  and 
Difference,  but  is  to  be  made  by  fuch  circumlocution  as  beft  expli¬ 
cate  th  the  force  of  that  Name.  Again?  it  ispoffible?  and  haroens 
often  that  the  Genus  and  Difference  are  put  together}  and  yet 
make  no  Definition ;  as  thefe  Words  a  Straight  Line  containe 
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both  the  Genus  and  Difference-,  but  are  not  a  Definition,  unlefle 
we  thould  thinke  a  Straight  Line  may  be  thus  defined,  A  Straight 
Line  is  a  Straight  Line ;  and  yet  if  there  were  added  another  N  ame 
confifting  of  different  Words  ,  but  fignifying  the  fame  thing 
which  thefe  fignifie ,  then  thefe  might  be  the  Definition  ot  that 
Name.  From  what  has  been  (aid  it  may  be  underftood  how  a 
Definition  ought  to  be  defined ,  namely,  That  it  is  a  Propofition, 
nhefe  Predicate  Refolzes  the  Subiecl ,  tvhenit  may,  andwhen  itmaymt, 
it  exemplifies  the  fame. 

i  j  The  Properties  of  a  Definition  are, 

Firft  3  that  it  takes  away  ^Equivocation,  as  alfo  all  that  mul¬ 
titude  ofDiftinftions,  which  are  ufed  by  fuch  as  think  they  may 
learn  Philofophy  by  Deputation.  For  the  Nature  of  a  Definiti¬ 
on  is  to  define,  that  is,  to  determine  the  fignification  of  the  de¬ 
fined  Name,  and  to  pare  from  it  all  other  Signification  befides 
what  is  contained  in  the  Definition  it  felfe ;  and  therefore  one 
Definition  does  as  much ,  as  all  the  Diftin&ions  (how  many  foe-  - 
vcr)  that  can  be  ufed  about  the  Name  defined. 

Secondly,  That  it  gives  anUnivcrfall  Notion  of  the  thing 
defined,  reprefenting  a  certaineUniverfallPi&ure  thereof,  not 
to  the  Eye ,  but  to  the  Mind.  For  as  when  one  paints  a  Man,he 
paints  the  image  of  fome  Mam;  fo  he  that  defines  the  Name 
Man>  makes  a  Reprefentation  of  fome  Man  to  the  mind. 

Thirdly, That  it  is  not  neccflary  to  difpure  whether  Definitions 
are  to  be  admitted  or  no.  For  when  a  Matter  is  inftru&inghis 
Scholar,  if  the  Scholar  underftand  all  the  parts  of  the  thing  de¬ 
fined  ,  which  are  Refolved  in  the  Definition ,  and  yet  will  not 
admit  of  the  Definition,  there  needs  no  further  Controverfie  be¬ 
twixt  them,  it  being  all  one  as  ifherefufed  to  be  taught.  But  if 
he  underftand  nothing,  then  certaincly  the  Definition  is  faulty; 
for  the  nature  of  a  Definition  confifts  in  this ,  that  it  exhibit  a 
cleare  Idea  of  the  thing  defined;  and  Principles  are  either  known 
by  themfelves,  or  elfe  they  are  not  Principles. 

Fourthly,  That  in  Philofophy  ,  Definitions  are  before  de¬ 
fined  Names.  For  in  teaching  Philofophy ,  the  firft  beginning  is 
from  Definitions,  and  all  progreflion  in  the  fame  till  we  come  to 
the  Knowledge  of  the  thing  compounded,  is  Compofitive.  Seeing . 
therefore  Definition  is  the  explication  ot  a  Compounded  Name 

by 
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by  Refolmion  ,  and  the  progreffion  is  from  the  parts  to  the  com¬ 
pound  5  Definitions  mull  be  underftood  before  Compounded 
Names;  nay  when  the  Names  of  the  parts  of  any  Speech  be  ex¬ 
plicated,  is  it  not  necelTary  that  the  Definition  ihould  be  a 
Name  Compounded  of  them.  For  example, -when  tbefe  Names, 
^Equilateral ,  jQuadrilatefall^  Right-angled ,  are  fufficiently  under¬ 
ftood,  it  is  not  necelTary  in  Geometry  that  there  fhouldbe  at  all 
fucli  a  Name  as  Square  5  for  defined  Names  are  received  in  Pni~ 
lofophy  for  brevities  fake  onely. 

Fiftly,  That  Compounded  Names  which  are  defined  one 
way  in  fome  one  part  of  Philolophy ,  may  in  another  parrot 
the  fame  be  othcrwife  defined;  as  a  Parabola  and  an  Hyperbole 
have  one  Definition  in  Geometry  ,  and  another  in  Rhetorique; 
for  Definitions  are  inftitutcdandfervefor  theundcrftandingof 
the  Do&rine  which  is  treated  of.  And  therefore  as  in  one  part  of 
^Philofophy ,  a  Definition  may  have  in  it  fome  one  fit  Name 
lor  the  more  briefe  explanation  of  fomepropolition  in  Geome¬ 
try;  fo  it  may  have  the  fame  liberty  in  other  parts  of  Philolo¬ 
phy;  for  the  ufeof  Names  is  particular  (even  where  many  a- 
gree  to  the  fetling  of  t  hem)and  arbitrary. 

Sixtly,  That  no  Name  can  be  defined  by  any  one  Word;  be- 
caufe  no  one  Word  is  fufficient  for  the  Refolving  of  one  or  more 
words. 

Seventhly,  That  a  defined  Name  ought  not  to  be  repeated 
in  the  Definition.  For  a  defined  Name,  is  the  whole  Compound, 
and  a  Definition  is  the  Refolution  of  that  Compound  into  parts;  * 
but  no  Totall  can  be  part  of  i  t  felfe. 

1 6  Any  two  Definitions  that  may  be  compounded  into  a  Syllo- 
gifmc,  produce  a  Conclufion  ;  which  becaufe  it  is  derived  frona 
Principles,  that  is,  from  Definitions ,  isfaidto  be  Demonftrated-, 
and  the  Derivation  or  Ccmpofition  it  felfe  is  called  a  Demonftra- 
tion .  In  like  manner,  if  a  Syllogifmebe  made  of  two  Propofiti- 
ons ,  whereof  one  is  a  Definition ,  the  other  a  Demonftrated 
Conclufion ,  or  neither  of  them  is  a  Definition,  but  both  former^ 
ly  demonftrated,  that  Syllogifme  is  alfo  called  a  Demonftration, 
and  fo  fucceftively.  The  Definition  therefore  of  a  Demonftrati¬ 
on  is  this,^  DEMONSTRATION/^  Syllogism  or  Series  of Syllogif ms 
derived  and  continued  from  the  Definitions  of  Names  Jo  the  l  afi  Conclufion. 

-  .  And 
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And  from  hence  it  may  be  underftood,  that  all  true  Ratiocinati¬ 
on,  which  taketh  its  beginning  from  true  Principles,  produceth 
Science,  and  is  true Demonftration.  For  as  for  the  Originall  of 
the  Name,  although  that  whicli  the  Greeks  called  and 

the  Latines  Demonjlratio  was  underftood  by  them  for  that  lore 
onely  of  Ratiocination ,  in  which  by  the  defcribingof  certaine 
Lines  and  Figures ,  they  placed  the  thing  they  were  to  prove,  as 
it  were  before  mens  Eyes,which  is  properly  or  t0 

by  tiie  Figure,  yet  they  leem  to  have  done  it  tor  this  reafon ,  that 
unlcfle  it  were  in  Geometry  (in  which  only  there  is  place  for  fuch 
Figures)  there  was  no  Ratiocination  certaine,  and  ending  in  Sci¬ 
ence,  their  Docftrines  concerning  all  other  things  being  nothing 
but  Controverfie  and  Clamour ;  which  ncverthelefte  hapned  not 
becaufe  the  Truth  to  which  they  pretended  could  not  be  made  e- 
vident  without  Figures,  but  becaufe  they  wanted  true  Principles, 
from  which  they  might  derive  their  Ratiocination;  and  therefore 
there  is  no  reafon  but  that  it  true  Definitions  were  prsemiledin 
all  forts  of  Do£h‘ines,the  Demonftrations  alfo  would  be  true. 

17  It  is  proper  to  Methodical  Demonftration, 

Firft,  That  there  be  a  true  Succeifion  of  one  Reafon  to 
another ,  according  to  the  Rules  of  Syllogizing  delivered  above. 

Secondly,  That  the  Pramiifiesot  all  Syllogi  fines  be  demons 
ftrated  from  the  firft  Definitions. 

Thirdly ,  That  after  Definitions,  lie  that  Teaches  or  Demon- 
ftrates  any  thing,  proceed  in  the  fame  Method  by  which  he 
found  it  out;  namely,  that  in  the  firft  place  thofejthings  bede- 
monftrated  which  immediately  fucceed  to  Univerlal  Definitions 
(in  which  is  contained  that  part  oi  Philoiophy  which  is  called 
Ph:lo[op!:ia  Prim  a-.)  Next,  thefe  things  which  may  be  demonftra- 
ted  by  Simple  Motion(in  which  Geometry  confifts.)  After  Geome 
try ,  fuch  things  as  may  be  taught  or  fhewed  by  manifeft  Aftion, 
that  is, by  Thruftmg  from,or  Pulling  towards.  And  after  thde,the 
Motion  or  Mutation  of  the  invifible  parts  of  Things ,  and  the  Do¬ 
ctrine  of  Seriie  &  Imagination  &  ot  the  internal  Palfions,  efpeci- 
ally  thofe  of  Men,in  which  are  comprehended  the  Grounds  of  Ci¬ 
vil  Duties, or  Civil  Philolophy;which  takes  up  the  laft  place.And 
that  this  Method  ought  to  be  kept  in  all  forts  ofPhilofophy ,  ise- 
vident  from  hence,  that  fuch  things  as  I  have  faid  are  to  be  taught 
*  J  '  ,  laft. 
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laft  cannot  be  demonftrated ,  till  fuch  as  are  propounded  to  be 
firft  treated  ofi  be  fully  uuderftood.  Of  which  Method  no  other 
Example  can  be  given,  but  that  Treatife  of  the  Elements  of 
Philofophy,  which  I  lhall  begin  in  the  next  Chapter  ,  andcon- 

.  tinue  to  the  end  ot  the  worke.  .  ,  .  , 

18  Befides  thofe  Paralogifmes ,  whofe  fault  lies  either  in  the 
l'altity  of  the  Prscmilles,  or  the  want  of  true  Compofition,  of 
which  I  have  fpoken  in  the  precedent  Chapter ,  there  are  two 
more  which  are  frequent  in  Demon!! ration;  one  whereof  is  com- 
monly  called  Petitio  Prihctpu ;  the  other  is  the  liippoiing  ot  a  l  tuj’e 
Cauje-  and  thefe  do  not  onely  deceive  Unskiltull  Learners  but 
fometimes  Matters  themfelves,by  making  them  take  that  tor  well 
demonftrated  which  is  not  demonftrated  at  all.  Petitio  Principii , 
is  when  the  Conclufton  to  be  proved  5  is  difguifed  in  other 
Words;)  and  put  for  the  Definition  or  Principle  from  whence  it  is 
:tobe  demonftrated^  and  thus  by  putting  for  the  C  ante  of  tie 
Thing  fought  ?  either  the  Thing  it  felfe  or  fome  Effedf  oi  it,  they 
make  a  Circle  in  their  Demonftration.  As  for  example,  He  that 
would  Demonftrate  that  the  Earch  ftands  ftill  in  the  Center  of 
the  World,  and  fliould  l'uppofe  the  Earths  Gravity  to  be  the 
Caufe  thereof,  and  define  Gravity  to  be  a  quality  by  which  eve¬ 
ry  heavy  Body  tends  towards  the  Center  ot  the  World,  would 
lole  his  labour ;  for  the  queftionis,  What  is  the  Caufe  of  that 
quality  in  the  Earth-,  and  therefore  he  that  fuppoles  Gravity  to 
be  the  Caufe,  puts  the  Thing  it  felfe  for  its  own  Caufe. 

Of  a  Falfe  Caufe  I  find  this  example  in  a  certaine  Treatiie 
where  the  thing  to  be  demonftrated  is  the  Motion  of  the  Earth. 
He  begins  therefore  with  this,  that  feeing  the  Earth  and  the 
Sun  are  not  alwayes  in  the  fame  Icituation,  it  mult  needs  be 
that  one  of  them  be  locally  moved;  which  is  true;  next  he  affirms 

that  the  Vapours  which  the  Sun  raifes  from  the  Eart  h  and  Sea 
are  by  reafon  of  this  Motion  necefiarily  moved  ;  which  alio  is 

true ;  from  whence  he  infers  the  W  inds  are  made,  and  this  may 

paffe  for  granted}  and  by  theie  Winds  he  fayes  the 

of  the  Sea  are  moved)  and  by  their  Motion  thebottome  o  t  e 

Sea,  as  if  it  were  beaten  forwards,  moves  round}  and  let  this 

alfo  be  granted}  wherefore  he  concludes ,  the  Earth  is  move 

which  is  neverthelefle  is  a  Paralogifmc.  For  if  that  wind  vvere 

the 
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the  Caufe  why  the  Earth  was  from  the  beginning  moved  rounds 
and  the  Motion  either  of  the  Sunne  or  the  Earth  were  the  Caufe 
of  tha  t  Wind  ,  then  the  Motion  of  the  Sunn  e  or  the  Earth  was 
before  the  Wind  it  felf  ;  and  if  the  Earth  were  Moved  be¬ 
fore  the  Wind  was  made,  then  the  Wind,  could  not  be  the 
caufe  of  the  Ear  ths  revolution;  but  if  the  Sunne  were  Moved,  and 
the  Earth  ftand  ftill ,  then  it  ismanifeft  the  Earth  might  remain 
Unmoved  notwithftanding  that  Wind;  and  therefore  that  moti¬ 
on  was  not  made  by  the  Caufe  which  he  alledgeth.  But  Paral- 
logifmes  of  this  kind  are  very  frequent  among  the  Writers  of 
Pbyjiques ,  though  none  can  be  more  elaborate  then  this  in  the 
Example  gi ven.  - 

1 9  It  may  tofome  men  feem  pertinent  to  treat  in  this  place 
of  that  Art  of  the  Geometricians ,  which  they  call  Logiftic *,  that 
is,  the  Art,  by  which  ,  from  fuppofingthe  thing  inqueftion  to 
be  true,  they  proceed  by  Ratiocination,  till  cither  they  come  to 
fomething  knowne,  by  which  they  may  demonftrate  the  truth 
of  the  thing  fought  for ;  or  to  fomething  which  is  impoflible, 
from  whence  they  collet  that  to  be  falfe  which  they  fuppofed 
true.  But  this  Art  cannot  be  explicated  here,  for  this  reafbn, 
that  the  Method  of  it  can  neither  be  pra&ifed,  norunderftood 
unlefTe  by  fuch  as  are  well  verfed  in  -Geometry ;  and  among 
Geometricians  themfelves ,  they  that  have  molt  Theoremes  in 
rcadinefs,are  the  moft  ready  in  the  ufe  of  this  Logijlica ;  fo  that  in¬ 
deed  it  is  not  a  diftinft  thing  from  Geometry  it  felfe ;  for  there 
are  in  the  Method  of  it  three  parts ;  the  firft  whereof  confifts  in 
the  finding  out  of  Equality  betwixt  known  and  unknown  things, 
which  they  call  Equation;  and  this  Equation  cannot  be  found 
out  but  by  fuch  as  know  perfeftly  the  Nature,  Properties  and 
Tranfpofitionsof  Proportion,  asalfo  the  Addition  ,  Subftra&i- 
on,  Multiplication,  andDivifion  of  Lines  and  Superficies,  and 
the  Extraction  of  Roots;  which  are  the  parts  of  no  meane  Geo¬ 
metrician.  The  Second  is,  when  an  Equation  is  found,  to  be 
able  to  judge  whether  the  Truth  or  Falfity  of  the  Queftion  may 
be  deduced  from  it  or  no  ;  which  yet  requires  greater  Know¬ 
ledge.  And  the  third  is,  when  fuch  an  Equation  is  found,  as 
is  fit  tor  the  folution  of  the  Queftion ,  to  know  how  to  Refolve. 
the  fame  in  fuch  manner,  that  the  Truth  or  Falfity  may  there- 
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Things  that  have  ho  exiflence^  may  never thelejfe  be  under  flood  and  compu- 
ted.  a  What  is  f pace,  3 Time *  4  Part*  ^  (Z)ivifio^i  6  One  7  Nvn}~ 

ber.  8  Compojitton.  9  The  Whole.  *  10  Spaces  and  Times  Contiguous  y 
and  Continually  1 1  Beginnin  gj  End  ,  Wajy  Finite  ,  Infinite,  1 2  What 
is  Infinite  in  P ovoer.  Nothing  Infinite  can  be  truly  [aid  to  be  either  Whole 5 

or  One  ;  Nor  I nfinite  S paces  or  Times ,  Many.  1 3  Divifion  proceeds  not  to 
theLeafi.  7  i  J  '  ■ 

N  the  Teaching  of  Natuf all  Philpfo- 
phy,I  cannot  begin  better  (as  I  have  al¬ 
ready  fhewn)  then  from  Privation-  that 
is,  from  feigning  the  World  to  be  anni¬ 
hilated.  But  if  fuch  annihilation  of  all 
things  be  fuppofed  it  may  perhaps  £e 
afked  ,  what  would  remain  for  any 
Man  (whom  onely  I  except  from  this 
llniverfal  annihilation  of  things )  to 
confider  as  the  Subjeft  of  Philoiophy, 
or  at  all  to  reafon  upon^or  what  to  give  Names  unto  for  Ratiocina¬ 
tions  fake. 

I  fay  therefore  there  would  remain  to  that  Man  Ideas  of  the 
Workman d  of  all  fuch  Bodies  as  he  had,  before  their  annihilation, 
feen  with  his.eies,  or  perceived  by  any  other  Sen fe  $  that  is  to  fay, 
the  Memory  and  Imagination  of  Magnitudes5Madons, Sounds,  Co- 
lours,&c.as  alfo  of  their  order  &  parts.  All  wch  things, though  they 
be  nothing  but  Ideas  &  Phantafms,hapning  internally  to  him  that 
imagineth;  yet  they  will  appearasif  they  were  external!  ,  and 
not  at  all  depending  upon  any  power  of  fli  Mind.  And  thefe  are 
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the  things  to  which  he  would  give  Names,  and  fubftrad  them 
from,and  compound  them  with  one  another  .For  feeing  that  after 
the  deftru&ionof  all  other  things,  I  fuppofe  Man  ftill  remaining, 
and  namely  that  he  thinkes,  imagines,  and  remembers,  there  can 
be  nothing  for  him  to  thinke  of  but  whatisPaft;  Nay,  if  we 
do  but  obferve  diligently  what  it  is  we  doe  when  we  confider 
and  reafon,  we  fhall  find,  that  though  all  things  be  ftill  remaining 
in  the  world,  yet  we  compute  nothing  but  our  own  Phantafmes. 
For  when  we  calculate  the  magnitude  and  motions  of  Heaven  or 
Earth,  we  doe  not  afcend  into  Heaven  that'we  may  divide  it  into 
parts,  or  meafure  the  motions  thereof,  but  we  doe  it  fitting  ftill  in 
our  Clofets  or  in  the  Darke.  Now  things  may  be  confidered,  that 
-is,  be  brought  into  Account,  either  as  internal  Accidents  of  our 
Mind,  in  which  manner  we  confider  them  when  thequeftionis 
about  fome  Faculty  of  the  Mind  •,  or  as  Species  of  external  things, 
not  as  really  ex  jfting,but  appearing  onely  to  exift,  or  to  have  a  Be¬ 
ing  without  Us^  And  in  this  manner  we  are  now  to  confider  them . 

2  If  therefore  wc  jremember,  or  have  a  Phantafme  of  any 
thing  that  was  in  the  world  before  the  fuppofed  annihilation  of 
the  fame  ;  and  confider ,  not  that  the  thing  was  fuch  or  fuch,  but 
onely  that  it  had  a  Beingwithout  the  Mind,  we  have  prefently 
a  Conception  of  that  we  call  Space ;  an  Imaginary  Space  indeed, 
Becaufe  ameere  Phantafme  ,  yet  that  very  thing  which  all  men 
call  fo.  For  no  man  calls  it  Space  For  being  already  filled ,  but 
becaufe  it  may  be  filled  ,  nor  does  any  man  think  Bodies  carry 
their  Places  away  with  them,  but  that  the  fame  Space  contains 
fometimes  one ,  lometimes  another  Body^  which  could  not  be  if 
Space  fhould  alwayes  accompany  the  Body  which  is  once  in  it. 
And  thisisof  it  felfe  fo  manifeft,  that  I  fhould  not  thinke  it  need¬ 
ed  -any  explaining  at  all ,  but  that  I  finde  S  pace  to  be  falfely  defi¬ 
ned  by  certaine  Philofophers ,  who  inferre  from  thence,  One,that 
theworld  is  Infinite  3  for  taking  Space  to  be  the  Extenfion  of  Bo¬ 
dies,  and  thinking.  Extenfion  may  encreafe  continually,  he  in- 
Ferres  that  Bodies  may  be  infinitely  Extended  $  and  Another 
from  the  fame  Definition  concludes  rafhly ,  that  it  is  impoflible 
even  to  God  himfelfe  to  create  more  Worlds  then  one  5  for  if  ano¬ 
ther  World  were  to  be  created,  he  fayes ,  that  feeing  there  is  no- 
thing  without  this  world  ,  and.  therefore  (  according  to.  his 
’ !  '  1  ,  Dfc 


Part*.  Of  PHILOSOPHY.  e9 

Definition  )  no  Space  ,  that  new  world  muft  be  placed  in  no¬ 
thing  $  but  in  nothing  nothing  can  be  placed  5  which  he  affirms 
onely  ,  without  (hewing  any  reafon  for  the  fame  $  whereas  the 
contrary  is  the  truth :  for  more  cannot  be  put  into  a  Place  allready 
filled,  lb  much  is  Empty  Space  fitter  then  that  which  is  Full  for 
the  receiving  of  new  Bodies.  Having  therefore  fpoken  thus  much 
for  thefe  mens  fakes  ,  and  for  theirs  that  afient  to  them ,  I  return 
to  my  purpofe  ,  and  define  Space  thus  ,  space  is  the  Phantafme  of  a 
Thing  exiting  without  the  Mind fimply^  that  is  to  fay, that  Phantafme, 
in  which  we  confider  no  other  Accident ,  but  onely  that  it  ap¬ 
pears  without  us. 

3  As  a  Body  leaves  a  Phantafme  of  its  Magnitude  in  the  mind, 
fo  alfo  a  Moved  Body  leaves  a  Phantafme  of  its  Motion,  namely 
an  Idea  of  that  Body  parting  out  of  one  Space  into  another  by  con- 
tinuall  fucceffion.  And  this  Idea  or  Phantafme,  is  that  which 
(without  receding  much  from  the  common  opinion,  or  from  Ari~ 
flotles  Definition)  I  call  Time .  For  feeing  all  men  confelfe  a  Yeare 
ro  be  Time,  and  yet  do  not  think  a  Year  to  be  the  Accident  or  Af¬ 
fection  of  any  Body,  they  muft  needs  confelfe  it  to  be ,  not  in  the 
things  without  Us  ,  but  only  in  the  Thought  of  the  Mind.  So 
when  they  fpeake  of  the  Times  of  their  Predeceflors,  they  do  not 
think  after  their  Predeceftors  are  gone ,  that  their  Times  can  be 
any  where  elfe  then  in  the  Memory  of  thofe  that  remember  them. . 
Andas  for  thofetnatfay,Dayes,  Yearsand  Monethsare  the  Mo¬ 
tions  of  the  Sunne  and  Moon  ,  feeing  it  is  all  one  to  fay  ,  Motion 
Paft  and;  Motion  Defrayed,  and  that  future  Motion  is  the  fame 
with  Motion  which  Is  not  yet  begun ,  they  fay,  that  which  they  do 
not  meane,  that  there  neither  is  ,  nor  has  been,  nor  fhall  be  any 
Time:for  of  whatfoever  it  may  be  laid  Jthas  been  or  It  [hull  be> of  the 
fame  alfo  it  might  have  been  faid  heretofore,or  may  be  faid  here¬ 
after,  It  is.  What  then  can  Dayes,  Moneths  and  Yeares  be,  but 
the  Names  of  fuch  Computations  made  in  our  Mind?  Time  there¬ 
fore  is  a  Phantafme ,  but  a  Phantafme  of  Motion ,  for  if  we  would 
know  by  whap Moments  Time  parties  away,  wemakeufe  offome 
Motion  or  other,as  of  the  Sun,  of  a  Clock,  of  the  fand  in  an  Hour- 
glafle ,  or  we  mark  fome  Line  upon  which  we  imagine  feme  thing 
to  be  Moved ,  there  being  no  other  means  by  which  we  can  take 
notice  of  any  Time  at  all.  And  yet  when  I fay  Time  is a  Phantafme 


of  Motion*  I  doe  not  fay  this  is  fufficient  to  define  it  by  ;  for  this 
word  Time  comprehends  the  notion  of  Former  and  Later  y  or  of 
S%cc.ffjm  in  the  motion  of  a  Body  *in  as  much  as  it  is  firft  Her  a  then 
There.  Wherefore  a  compleat  Definition  of  Time  is  fuch  as  this, 
time  is'  the  Phantaf me  of  Before  and  After  in  Motion  ;  which  agrees 
with  this  Definition  of  Arif  ot  ley  Time  is  the  Number  of  Motion  accord¬ 
ing  to  Former  and  Later »  for  that  Numbring  is  an  ad  of  the  Mind ; 
and  therefore  it  is  all  one  to  fay*  time  it  the  Number  of  Motion  accord¬ 
ing  to  Former  and  Later ;  and  time  is  a  Phantaf  me  of  Motion  Numhred. 
But  that  other  Definiti  on>Time  is  the  Meafure  ofMotionfs  not  io  ex  - 
ad  ;  for  we  meafure  Time  by  Motion  and  not  Motion  by  l  ime. 

4  One  Space  is  called  Part  of  another  Space*  and  one  Time 
Part  of  another  Time*  when  this  containes  that  and  fomething 
betides.  From  whence  it  may  be  collededjthat  nothing  can  right¬ 
ly  be  called  a  p  a rt  ,  but  that  which  is  compared  with  fomething 
that  contains  it. 

5  And  therefore  to  make  parts *  or  to  Part  ox  D I  v  id E  Space  or 
Time *  is  nothing  elfe  but  to  confider  One  and  Another  within  the 
fame;  fo  that  if  any  Man  Divide  Space  or  Time  *  the  diverfe  Con¬ 
ceptions  he  has  are  more  by  one  *  then  the  Parts  he  makes;  for 
his  firft  Conception  is  of  that  which  is  to  be  divided*  then  of  fome 
Part  of  it  *  and  again  of  fome  other  Part  of  it  5  and  fo  forwards  as 
long  as  he  goes  on  in  Dividing. 

But  it  is  to  be  noted*  that  here  by  Dizifon  *  I  doe  not  mean  the 
fevering  or  pulling  afunder  T  one  Space  or  Time  from  another 
(for  does  any  man  think  that  one  Hemilphere  may  be  feparated 
from  the  other  Hemifphere*  or  the  firft  Hour  from  the  fecond  > ) 
but  Divcrfity  of  Confederation  ;  fo  that  Divifion  is  not  made  by 
the  operation  of  the  Hands  but  of  the  Mind. 

6  When  Space  or  Time  is  confidcred  among  other  Spaces  or 
Times*  it  is  faid  to  be  o  n  e  *  namely  One  of  them ;  for  except  One 
Space  might  be  added  to  another ,  and  fubftra&ed  from  another 
Space*  and  foof  Time,  it  would  be  fufficient  to  fay  Space  or 
Time  Amply  *  and  fuperfluous  to  fay  One  Space  or  One  Time,  if 
it  could  not  be  conceived  that  there  were  another.  The  common 
Definition  of  One ,  namely*  that  One  is  that  which  is  Undivided *  is  ob¬ 
noxious  to  an  abfiird  Confequence;  for  it  may  thence  be  inferred, 
that  whatfoever  is  Divided*  is  many  things*that  is, that  every  Di- 
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vided  thing  ?  is  Divided  Things  ?  which  is  Infignificant. 

7  N  ti  m  b  e  r  is  One  and  One?  or  One  One  and  One?  and  (o  for¬ 
wards;  namely  One  and  One  make  the  Number  Tno ,  and  One 
One  and  One  ?  the  Number  Three  •  and  io  are  all  other  Numbers 
made;  which  is  all  one  as  if  we  fnould  (ay?  Number  is  tUitid. 

8T0  compound  Space  of  Spaces, or  Time  of  Timeses  firft  to 
Confider  them  one  after  another,  and  then  altogether  as  One; 
as  if  one  fhould  reckon  firft  the  Head?  the  Feet?  the  Armesand 
the  Body  feverally^  and  then  for  the  account  cf  them  all  together 
put  Man.  ^  And  that  which  isfo  put  for  all  the  fevcralls  of  which  it 
confifts  ?  is  called  the  whole;  and  thofe  fevcralls  3  when  by 
the  Divifion  of  the  Whole?  they  come  again  to  be  confidered 
fingly  ?  are  parts  thereof ;  and  therefore  the  whole  ?  and  ~dl  the 
Farts  taken  together  ?  are  the  fame  thing.  And  as  I  noted  above? 
that  in  Divifion  it  is  not  neceffary  to  pull  the  Parrs  aluncler-  foin 
Compofition  it  is  to  be  underftood?  that  for  the  making  up  of  a  whole 
there  is  no  need  of  putting  the  Parts  together?  fo  as  to  make  them 
tbuch  one  another  ?  but  onely  of  colle&ing  them  into  one  lumme 
in  the  Mind.  For  thus  all  Men  being  confidered  together  ?  make 
up  the  Whole  of  Mankind  ?  though  never  lo  much  dii]  er— 
fed  by  Time  and  Place^  and  twelve  Hours  ?  though  the  hours  of 
feverall  dayes  ,  may  be  Compounded  into  one  Number  of 
Twelve. 

9  This  being  well  underftood?  it  is  manileft  ?  that  nothing  can 
rightly  be  called  a  W  hole  ?  that  is  not  conceived  to  be  compound*' 
ea  of  Parts?  and  that  it  may  be  divided  into  parts ;  fo  that  if  we 
deny  that  idling  has  parts?  we  deny  the  fame  to  be  a  Whole. 
For  example  ?  if  we  fay  the  foul  can  have  no  Parts  ?  we  affirme 
that  no  foul  can  be  a  Whole  jfoul.  Alfo  it  ismanifeft?  that  No¬ 
thing  has  Parts  till  it  be  Divided ;  and  when  aThing  is  Divided? 
the  Parts  are  onely  lo  many  as  the  Divifion  makes  them.  Againe* 
that  a  Part  of  a  Part  is  a  Part  of  theWhole;Sc  thus  any  Part  of  the 
Number  Fw?  as  Tw^is  a  Part  of  the  Number  Eight  -  for  Four  is 
made  of  Tm  and  Tm  5  but  Eight  is  compounded  of  Two-,  Tn  o  and 
Four}  and  therefore  Two  which  is  a  Part  of  the  Part  Four  3  is  alfp 
■aPart  of  the  whole  Eight, 

10  Two  Spaces  are  laid  to  be  contiguous  3  when  there  is 
no  other  Space  betwixt  them.  But  two  Times  ?  betwixt  which 

there 
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there  is  no  other  Time,  arc  called  immediate,  a  b 
as  AB,  BC,  And  any  two  Spaces  as  well  as  Times  are  faidto 
be  conti Nil all>  when  they  have  one  common  part, 

a  B _ c  _ p  as  AC  ,  B DL,  where  the  part  B C  is 

common  5  and  more  Spaces  and  Times  are  Continual,  when 
every  two  which  arc  next  one  another  are  Continual. 

11  That  Part  which  is  between  two  other  Parts?  is  called  a 
MBa  N;8ahat  which  is  not  between  two  otherparts,an  ext  heme. 
And  of  Extremes,thatwhich  is  firft  reckoned  is  the  beginning, 
and  that  which  laft,the  e  n  D;and  all  the  Means  together  taken,are 
the  way*  Alfo  Extreme  Parts  and  Limits  are  the  lame  thing.  And 
from  hence  it  is  manifeft  ,  that  Beginning  and  End  depend  upon  the 
order  in  which  we  number  them  ;  and  that  to  Terminate  or  Limit 
Space  and  Time,  is  the  fame  thing  with  imagining  their  Begin¬ 
ning  and  End-,  as  alfo  that  every  thing  is  finite  or  infinite, 
acording  as  we  imagine  or  not  imagine  it  Limited  orTerminated  eve¬ 
ry  way;and  that  the  Limits  of  any  Number  are  #/z/t/>$,and  of  thefe, 
that  which  is  the  firft  in  our  Numbering  is  the  Beginnings  and  that 
which  we  number  laft,  is  the  End .  When  we  fay  Number  is  In¬ 
finites  we  mean  only  that  no  Number  is  expreffed;  for  when  we 
fpeak  of  the  Numbers  T vo ,  Threes  a  Thousands  &c.  they  are  always 
Finite.  But  when  no  more  is  faid  but  this.  Number  is  Infinite 3  it  is  to 
be  underftood  as  if  it  were  laid,  this  Name  Number  is  an  Indefinite 

Name.  T 

12  Space  or  Time  is  faid  to  be  Finite  in  Powers  or  Terminable s 
when  there  may  be  affigned  a  Number  of  finite  Spaces  or  Times, 
as  of  Paces  or  Hours ,  than  which  there  can  be  no  gi  ter  Num¬ 
ber  of  the  fame  meafure,  in  that  Space  or  Time;  and  Infinite  in 
Po^risthat  Space  or  Time,  in  which  a  greater  Number  oi  the 
faid  Paces  or  Hours  may  be  affigned, than  any  Number  that  can  be 
given.  But  we  mu  ft  note,  that  although  in  that  Space  or  Time 
which  is  Infinite  in  Power ,  there  may  be  numbered  more  Paces 
or  Hours  then  any  number  that  can  be  affigned ,  yet  their  number 
will  alwayes  be  Finite  ;  for  every  Number  is  Finite.  And 
therefore  his  Ratiocination  was  not  good ,  that  undertaking  to 
prove  the  World  to  be  Finite, reafoned  thus;//"  the  world  be  Infinites 
then  there  may  be  taken  in  it  fome  Part  which  is  diflant  from  us  an  In¬ 
finite  number  of  Paces  *  But  no  fuch  Part  can  be  taken ;  wherefore  the 

World 
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world  is  not  infinite  $  becaufe  that  Confequence  of  the  Major  Propc- 
fition  is  falfe*,  for  in  an  Infinite  fpace,  whatfoever  we  take,  or  de¬ 
fig11  in  our  Mind ,  the  diftance  of  the  fame  from  us  is  a'  Finite 
fpace  5  for  in  the  very  defigning  of  the  place  thereof  ,  we  put  an 
End  to  that  fpace,  of  whch  we  our  felves  are  the  Beginning  *  and 
whatfoever  any  man  with  his  Mind  cuts  offboth  wayes  from  Infi- 
nite,  he  determines  the  fame,  that  is,  he  makes  it  Finite. 

Of  Infinite  Space  or  Time,  it  cannot  be  faid  that  it  is  a  whole,  or 
One ;  not  a  whole ,  becaufe  not  compounded  of  Parts;  for  feeing 
Parts,  how  many  focver  they  be,  are  feverally  Finite,  they  will  ah 
fo  when  they  are  all  put  together  make  a  whole  Finite ;  Nor  One, 
becaufe  nothing  can  be  faid  to  be  One ,  except  there  be  Another 
x  to  compare  it  with;  but  it  cannot  be  conceived  that  there  are  two 
Spaces,  or  two  Times  Infinite.  Laftly,  when  we  make  queftion 
whether  the  World  be  Finite  or  Infinite ,  we  have  nothing  in  our 

C  t0  Name  Worlds  for  whatfoever  we  Imagine, 

is  therefore  Finite,though  our  Computation  reach  the  fixed  S?ars, 
^  ■  n^nth  °r  tenth,  nay,  the  thoufanth  Sphere.  The  meaning  ot 
the  Queftion  is  this  onely,  whether  God  has  adually  madefo 
great  an  Addition  of  Body  to  Body ,  as  we  are  able  to  make  of 
Space  to  Space. 

13  And  therefore  that  which  is  commonly  faid, that  Space  and 
Time  may  be  divided  Infinitely,  isnottobefounderftood,  as  if 
there  might  beany  Infinite  or  Eternal  Divifion;  but  rather  to  be 
taken  in  this  fenfe,  whatever  is  Divided ,  is  divided  into  fuch  Parts  as 
may  again  be  Divided ;  or  thus.  The  Leaft  Divijille  thing  is  not  tobegi- 
ven  5 /Of  Geometricians  have  it,  No  Quantity  isfo  [mail,  but  a  Left 
may  betaken  ;  which  may  eafily  be  demonftrated  in  this,  man- 

r C1  'a  Ct-  ^Pace  or  Time  (  that  which  was  thought  to  be  the 
EeaiL  Diviiible)be  divided  into  two  equal  Parts  A  and  B.  I  fay  ei- 

’  a  Cr  u  ^  may  be  divided  again.  For  luppoie  the  Part 

A  to  be  contiguous  to  tne  Part  B  of  one  fide,  and  of  the  other  fide 
to  fomc  other  Space  equal  to  B.  This  whole  Space  therefore  (be- 
in.§  greater  then  the  Space  given)  is  divifible.  Wherefore  if  it  be 
divided  into  two  equal  Parts,  the  Part  in  the  middle  ,  which  is  A, 

will  be  alfo  divided  into  two  eoual  Parts;and  therefore  A  was  Di¬ 
vifible.  ■  *  ' 

■  -  ■  L  '  ‘  CHAP, 
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G  h  a  p.  V 1 1 L 

Of  Body  and  Accident, 

n„Av  defined  2  Accident  defined.  3  How  An  Occident  may  be  under - 
(food  tone  in  its  f abject.  4  Magnitude what  it is  5  Place  what  ,t ^nd 
t  hat  it  is  Immoveable.  6  What  ts  Full  and  Empty.  7  Th'”r 

Somewhere,  what  they  fignifie.  8  Many  Bodies  cannot  be  m  One  place, 
nor  One  Body  in  Many  places.  9  Contiguous  and  Continual  what  they 
*re  10  The  definition  of  Motion.  Ho  Motion  intelligible  but  with  Time. 

1 1 '  What  it  is  to  be  at  Reft ,  to  have  been  Moved ,  and  to  be  Moved.  No 
Motion  to  be  conceived, without  the  conception  of  Pajt  and  Future.  12  eA 
"7 tint,  a  Line,  Superficies  and  Solid, what  they  are.  1 3  ^qual,  refte'' 
and  Leffe  in  Bodies  and  Magnitudes,  what  they  are.  14  One  and  the  fame 
Body  h  as  alwayes  one  and  the  the  fame  Magnitude.  1 5  Velocity  wha  t  it 
is  16  Eaual,  Greater  and  Leffe  in  Times  what  they  are.  17  Equal, 
Greater  and  Leffe  in  Velocity  ,  what.  18  Equal,  Greater  and  Leffe  in 
Motion,  what.  1 9  That  which  is  at  Reft  will  alwayes  be  at  %efi  ex  ceft 
it  be  Moved  by  feme  external  thing  ;  and  that  which  u  MovedwM alwayes. 
be  Moved,  unlefi  it  be  hindered  by  feme  external  thing  20  Accidents  are 
Generated  and  Defiroytd, but  Bodies  not  fo.  21  An  Occident  ^tffart 
from  its  SubjeE.  22  Nor  be  Moved.  23  Efence,  Form,  and  Matter,, 
what  they  are.  24  Firfi  Matter ,  what.  25  That  the  whole  is  greater 
then  any  Part  thereof,  why  demounted. 

Aving  underftood  what  Imaginary 
Space  is  3  in  which  we  fuppofcd  no¬ 
thing  remaining  without  us  5  but  all 
thole  tilings  to  be  deftroyed  that  by 
exifting  heretofore  left  Images  of 
thcmfelves  in  our  Minds  ^  let  us  now 
fuppofe  fome  one  of  thofe  things  to 
be  placed  again  in  the  Worlds  or  cre¬ 
ated  anew.  It  is  necelfary  therefore 
that  this  new  created  cr  replaced 
thing  do  not  onely  fill  fome  part  of  the  Space  above-mentioned^ 
or  be  coincident  and  coextended  with  it  y  but  alfo5  that  it  have  no 
dependance  upon  our  thought.  (  And  athis  is  that  which  for  the 

Ex- 
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Extenfion  of  it  we  commonly  call  Body,  and  bccaufe  it  depends  not 
upon  ourThought,we  fay  is  a  thingfubffting  of  it  f elf,  as  alio  exifltng} 
becaufe  without  Us ;  and  laftly,  it  is  called  the  SubjeB,  becaufe  it  is 
lb  placed  in  and  fubjeBed  to  Imaginary  Space ,  that  it  may  be  un- 
derftood  by  Reafon,  as  well  as  perceived  by  Senfe.  The  Definition 
therefore  of  Bod]  may  be  this,  A  body  is  that  which  having  no  de- 
pendance  upon  our  Thought  is  coincident  or  coextended  with  Come  part  of 
Space.  e  J 

2  But  what  an  Accident  is,  cannot  lo  eafily  be  explained  by  any 
Definition,  as  by  Examples.  Let  us  imagine  therefore  that  a  Body 
fills  any  Space,  or  is  coextended  with  it,  that  Coextention  is  not 
the  coextended  Body  *  And  in  like  manner,  let  us  imagine  that  the 
lame  Body  is  removed  out  of  its  place ,  that  Removing  is  not  the 
removed  Body;  Or  let  us  think  the  fafnc  not  removed,  that  not- 
removing  or  Reft ,  is  not  the  refting  Body.  What  then  are  thefe 
things?  They  are  Accidents  of  that  Body.  But  the  thing  in  quefti- 
on  is  what  is  an  Accident ;  which  is  an  Enquiry  after  that  which  we 
know  already,  and  not  that  which  we  mould  enquire  after.  For 
who  does  not  alwayes  and  in  the  fame  manner  underftand  him 
that  fayes  any  thing  is  Extended,  or  Moved,  or  not  Moved?  But 
moft  men  will  have  it  be  faid  that  an  Accident  is  fometking ,  naihelv 
fome  part  of  a  natural  thing,when  indeed  it  is  no  part  or  the  lame. 
To  fatisfie  thefe  men,  as  well  as  may  be,  they  anfwer  belt  that  de¬ 
fine  an  Accident  to  be  the  Manner  by  which  an y  Body  is  conceived ;  which 
is  all  one  as  if  they  fhould  fay,  An  Accident  is  that  faculty  of  any  Body 
by  which  it  works  in  us  a  Conception  of  it  [ 'elf.  Which  Definition  though 
it  be  not  an  Anfwer  to  the  Queftion  propounded ,  yet  it  is  an  An¬ 
fwer  to  that  Queftion  which  fhould  have  been  propoundcd,name- 
ly ,  whence  does  it  happen  that  one  part  of  any  Body  appears  here ,  another 
part  there  ?-  For  this  is  well  anfwered  thus ,  It  happens  from  the  Ex¬ 
tenfion  of  that  Body.  Or,  How  comes  it  to  pafi  that  the  whole  Body  by  fuccef- 
fon  isfeen  now  here  now  there  }  and  the  anfwer  will  be,  By  reafon  of  its 
Motion.  Or  laftly,  Whence  is  it  that  'any  Body  pojjejfeth  the  fame  f pa  ce  for 
fometime}  And  the  anfwer  will  be,  becaufe  it  is  not  moved.  For  if  con¬ 
cerning  the  Name  of  aBody,that  is, concerning  a  Concrete  Name, 
it  be  asked,  what  is  it}  the  anfwer  rnuftbe  made  by  Definition; 
for  the  Queftion  is  concerning  the  fignifi  cation  of  the  Name.  But 
if  it  be  asked  concerning  an  Abftraft  Name,  what  is  n  }  rheCaufe 
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is  demanded  why  a  thing  appears  fo  or  fo.  As  if  u  be  asked ,  what 

is  HardhThe  Anlwer  will  be,  Hard  is  that,  whereof  no  Part  gives 
place,  but  when  the  Whole  gives  place.  But  if  it  be  demanded, 
what  is  Hardnefi  i  ACaufe  mud  be  iliewn  why  a  Part  does  not  give 
place  except  the  Whole  give  place.  Wherefore  1  define  an 

3  When  an  Accident  is  faid  to  be  in  a  Body  ,  it  is  not  To  to  be  un- 
derftood,  as  if  any  thing  were  conteined  in  that  Body  ;  as  if,  for 

example, Rednels  were  in  Blood,  in  the  fame  manner  ,  as  B.oodis 

in  a  bloody  cloth,  that  is,  as  a  Part  in  the  Whole  ;  tor  fo  an  Acci¬ 
dent  would  be  a  Body  alfo.  But  as  Magnitude,  or  Reft,  or  Motion, 
is  in  that  which  is  Great ,  or  which  Refteth ,  or  which  is  Moved 
(  which  how  it  is  to  be  underftood  every  man  nnderitands ) 
lb  alfo  it  is  to  be  underftood,  that  every  other  Accident  is  in- 
its  Subje&.And  this  alfo  is  explicatedby^w/'’  no  otherwife  then 
negatively,  namely ,  that  An  Accident  is  in  its  Subject ,  not  A  any  part 
thereof, but  fo  as  that  it  may  be  away,  the  SubjeB  fill  remaining  y  w 
right,  faving  that  there  are  certain  Accidents  which  can  never  per- 
ifh  except  the  Body  perifh  alfo }.  for  no  Body  can  be  conceived  to 
be  without  Extenfion  ,  or  without  Figure.  All  other  Accidents, 
which  are  not  common  to  all  Bodies,  but  peculiar  to  fome  onely,as 
To  be  at  Reft,  to  be  Moved ,  Colour ,  HardneJ T,  and  the  like,  do  perilh 
continually,  and  are  fucceeded  by  others  }  yet  fo,  as  that  the  Body 
never  perimeth.  And  as  for  the  opinion  that  fome  may  have,  that 
all  other  Accidents  are  not  in  their  Bodies  in  the  lame  manner  that 
Extenfion, Motion, Reft, or  Figure  are  in  the  fameftor  example, that 
Colour,  Heat ,  Odour,  Vertue,  Vice  and  the  like,  are  otherwile  m 
them,  and  (as  they  fay)  inherent }  I  defire  they  would  fufpend  their 
judgement  for  the  prefent,  and  expeft  a  little  ,  till  it  be  found  out 
by  Ratiocination,  whether  thefe  very  Accidents  are  not  alio  cer¬ 
tain  Motions,  either  of  the  Mind  of  the  perceiver*-  or  of  the  Bodies 
rhemfelves  which  are  perceived}  for  in  the  fearch  ol  this,  a  great 

part  of  Naturall  Philofophy  confifts. 

4  The  Extenfion  of  a  Body,  is  the  fame  thing  with  the  magni¬ 
tude  of  it 5  or  that  which  fome  call  Real  Space .  But  this  Magni¬ 
tude  does  not  depend  upon  our  Cogitation,  as  Imaginary  Spa»~e 
doth }  for  this  is  an  Effect  of  our  Imagination ,  but  Magnitude  is  the* 
Caufe  ot  it;  this  is  an  Accident  of  the  Mind,  that  ot  a  Body  exift- 
fngout  of  the  Mind.  5  That 


n 


Part  2.  Of  PHILOSOPHY.  77 

5  That  Space  (  by  which  word  I  here  underhand  Imaginary 
;e)  which  is  roincidenr  wifh  iTr*  ;c 
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Space)  which  is  coincident  with  the  Magnitude  of  any  Body ,  is 
called  the  place  of  that  Body  5  and  the  Body  it  lelf  is  that 
which  wc  call  the  Thing  Placed.  Now  Place,  and  the  Mag¬ 
nitude  of  the  (Thing  Placed  differ  :  Firft  in  this,  that  a  Body 
keeps  alwayes  the  fame  Magnitude  both  when  it  is  at  Reft,  arid 
when  it  is  Moved  5  but  when  it  is  Moved,  it  does  not  keep  the 
lame  Place.  Secondly,  in  this,  that  Place  is  a  Phantafme  of  any  Bo- 
c  y  or  iuch  and  luch  Quantity  and  Figure*,  but  Magnitude  is  the  pe¬ 
culiar  Accident  of  every  Body  5  for  one  Body  may  at  fevcral  times 

-rlV-C  jf VCra  u  •  a<?e$5  HUC  lias  alvvays  onc  and  the  fame  Magnitude. 
Thirdly,  m  this,that  Place  is  nothing  out  of  the  Mind, nor  Magnitude 

any  thing  within  it.  And  laftly,  place  is  feigned  Extenfion  but  Mate- 

mude  true  Extenfion ,  and _a  Placed  Body  is  not  Extenfion,  but  a 

1  hing  Extended. Befides,  Place  is  Irnmozeable ;  for  feein°  that  which 

is  Moved,  is  underftood  to  be  carried  from  Place  to  Placedf  Place 

were  Moved,  it  would  alfo  be  carried  from  Place  to  Place,  fo  that 

one  Place  rauft  have  another  Place,  and  that  Place  another  Place, 

and  fo  on  infinitely,  which  is  ridiculous.  And  as  for  thofe ,  that  bv 

making  Place  to  be  of  the  fame  Nature  with  Real  Space ,  would  from 

thence  maintain  it  to  be  Immoveable  ,  they  alfo  make  Place 

&Sh  vy  d.°  VgFrceive  they  make  itfo)  to  be  a  nicer  Phan- 
tafme.  For  wluleft  One  affirms  that  Place  is  therefore  faid  to  be 

Immoveable  becaufe  Space  in  general  isconfidered  there  -  if  he 

had^  remembred  that  nothing  is  General  or  llniverfal  befides 
Names  or  Signes,he  would  eafily  have  feen  that  that  Space  which 

Mindnr  r1hCMfidered  1Irge"Cjal,IS-  nothlng  but  a  Phantafme  in  the 
^“ld A hA ^  Memory,  of  a  Body  of  fuch  Magnitude  and  fuch  Fi- 

T\e'l-fdf  Wn  i  T*h? fayCS  5  RcaI  SPace  is  made  Immove¬ 
able  by  tne  Undemanding  ;  as  when  under  the  Superficies  of 

running  water,we  imagine  other  and  other  water  to  come  by  con- 

in’Ts  fheC/Cffi°n5  tBat  »/UpCr5CuCS  T?-XGd  thcre  by the  Underliand- 

oL  (  .I  ,  T  Veab  e  Me  °f  rthe  ?lver’ what  does  he  make  it 

wo^is  >  W  f5  th°Ugh  hc;  d?e  k  ob^mely,and  in  perplexed 
words?  Laftly,  the  nature  of  Place  does  not  confift  in  the  &- 

Sv  i  foot'  7  T  ■  bm  m  Sd\d  S^ce  ’  for  thc  whole  Placed 

witn every  anfwenng  part  of  the  fame  Place;  but  every 

ia  ce  i 
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Placed  Body  is  a  Solid  thing,  it  cannot  be  underftood  to  be  coex¬ 
tended  with  Superficies.Belides,how  can  any  whale  Body  be  Mo¬ 
ved?  unlefs  all  its  parts  be  moved  together  with  it  >  Or  how  can 
the  internail  Parts  of  it  be  Moved,but  by  leaving  their  PiacepBut 
the  internal  Parts  of  a  body  cannot  leave  the  Superficies  of  an  ex¬ 
ternal  part  contiguous  to  it;  and  therefore  it  foliowes  ,  that  if 
Place  be  the  Superficies  ol  the  Ambient?  then  the  parts  of  a 
Body  Moved,,  that  is  Bodies  moved,  are  not  Moved. 

6  Space  (or  Place)  that  is  poffelfed  by  a  Body,  is  called  P  tiL 
and  that  which  is  not  fo  pollened  is  called  empty, 

7  Herey  There ,  In  the  Country ,  In  the  City ,  and  other  the  like 
Names  by  which  anfweris  made  to  the  queftion  whertiiity  are 
not  properly  Names  of  Place,  nor  doe  they  of  themfelves  bring 
into  the  mind  the  Place  that  is  fought ;  for  Here  and  There  fignifie 
nothing,  unlefle  the  thing  befhewn  at  the  fame  time  with  the 
finger  or  fomething  elfe;  but  when  the  Eye  of  him  that  feeks?  is 
by  pointing ,  or  fome  other  figne  directed  to  the  thing  fought,the 
Place  of  it  is  not  hereby  defined  by  him  that  anfwers ,  but  found 
out  by  him  thatasfees  the  queftion.  Now  fuch  Shewingsasarc 
made  by  words  onely,as  when  we  fay.  In  the  Countrey ,  or  In  the  Cityy 
are  fome  of  greater  latitude  then  others,as  when  we  fay  In  the  Coun 
trey -yin  the  City-yin  f uch  a  Street  yin  aHoufeyln  the  Chamber  yin  iW,&c.Fof 
thefe  do  by  little  and  little  dired  the  Seeker  neerer  to  the  proper 
Place;&  yet  they  do  not  determine  the  fame,  but  onely  reftrain  it 
to  a  lefTer  Spaced  fignifie  no  more  then  that  thePlacc  of  theThing 
is  within  a  certain  Space  defigned  by  thofe  Words ,  as  a  Part  is  in 
the  Whole.And  all  fuch  Names(by  which  anfwer  is  made  to  the 
queftion  where)  have  for  their  higheft  Genm  the  Name  Somewhere . 
From  whence  it  may  be  underftood,  that  whatfoever  is  Some¬ 
where,  is  in  fome  Place  properly  fo  called,  which  Place  is  part  of 
that  greater  Space  that  is  fignified  by  fome  of  thefe  Names,  In  the 
Countrey  y  In  the  Cityy  or  the  like. 

8  A  Body,  and  the  Magnitude,  and  the  Place  thereof,  are  divi¬ 
ded  by  one  and  the  fame  ad  of  the  Mind^for,  to  divide  an  Extend- 
edBody ,  and  the  Extenfion  thereof,  and  the  Idea  of  that  Exten- 
fion,  which  is  Place,  is  the  fame  with  dividing  any  one  of  them; 
becaufe  they  are  coincident, and  it  cannot  be  done  but  by  the  Mind* 
that  is  by  the  Divifion  of  Space.  From  whence  it  is  manifeftjthat 
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neither  Two  Bodies  can  be  together  in  the  fame  Place,  nor  One 
Body  be  in  Two  Places  at  the  fame  Time.  Not  Two  Bodies  in  the 
fame  Place;  becaufe  when  a  Body  that  fills  its  whole  Place  is  di¬ 
vided  into  Two,  the  Place  it  felf  is  divided  into  Two  alfo ,  fo  that 
there  will  be  Two  Places.  Nor  One  Body  in  Two  Places ;  for,  the 
Place  that  a  Body  fills  being  divided  into  Two,  the  Placed  Bodv» 
will  be  alfo  divided  into  Two,  (for,  as  I  faid,  a  Place  and  the  Body 
that  fills  that  Place  are  divided  both  together  )  and  so  there  will 
be  two  Bodies. 

9  Two  Bodies  are  faid  to  be  Contiguous  to  one  another,  andCo.v- 
tinualy  in  the  fame  manner  as  Spaces  are;  namely,  thofe  are  Conti¬ 
guous,  between  which  there  it  no  Space. Now  by  Space  I  underftand  here 
as  formerly  an  Idea  or  Phantafme  of  a  Body.  Wherefore, though 
between  two  Bodies  there  be  put  no  other  Body, and  confequently 
no  Magnitude,  or  (as  they  call  it)  Real  Space,  yet  if  another  Body 
may  be  put  between  them, that  is,  if  there  intercede  any  imagined 
Space  which  may  receive  another  Body,  then  thofe  Bodies  are  not 
Contiguous.  And  this  is  fo  eafie  to  be  underftood,  that  I  lhould 
wonder  at  fome  men,  who  being  otherwife  skilful  enough  in  Phi- 
lofophy,  are  of  a  different  opinion  ,  but  thatlfindethatmoftof 
thole  that  affed  Metaphyfical  fubtilties,  wander  from  Truth,  as  if 
t  hey  were  led  out  of  their  way  by  an  Ignis  Fatuus.  For  can  any  man 
that  has  his  natural  Senfes,  think  that  two  Bodies  mull  therefore 
necelfarily  Touch  one  another ,  becaufe  no  other  Body  is  between 
them?  Or  that  there  can  be  no  Vacuum, becaufe  Vacuum  is  nothing, or 
as  they  call  it.  Non  End  Which  is-as  childilh,  as  if  one  lhould 
reafon  thus;  No  Man  can  Fall,  becaufe  to  Fall  is  to  eat  Nothing ; 
but  Nothing  cannot  be  eaten.  Continual,  are  any  two  Bodies  that  have 
*  common  par f;  and  more  then  two  are  Continual ,  when  every  two  that  are 
next  to  one  another ,  are  continud, 

IO  Motion,  is  a  continud  relinquishing  of  one  Place,  and  acqui¬ 
ring  of  another ;  and  that  Place  which  is  relinquilhed  is  commonly 
called  the  Terminus  a  quo,  as  that  which  is  acquired  is  called  the 
Terminus  ad  quern ;  Lfay  a  continual  Relinquifhing,  becaufe  no  Bo- 
dy,  how  little  foever,  can  totally  and  at  once  go  out  ofitsformer 
Place  intoonother,  fo,  but  that  fome  part  of  it  will  be  in  a  part  of  * 
Place  which  is  common  to  both,  namely,  to  the  relinquilhed  and 
the  acquired  Places.  For  example,  let  any  Body  be  in  the  Place 
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AC  B  D;the  fame  Body  canot 

i  _ h  come  into  the  Place  BDEF; 

but  it  muft  firft  be  in  G  HIK> 
whole  part  GHBD  is  com¬ 
mon  to  both  the  Places 
ACBD?  and  G  H I K ;  and 
whofe  part  B  D  I  K  is 
common  to  both  the  Places  • 
G HI K?  and  BDEF.  Now  it  cannot  be  conceived  that  any 
thing  can  be  Moved  without  Time;  lor  Time  ?  is  by  the  Definition 
of  it?°a  Phantafme?  that  is  a  Conception  of  Motion;  and  therefore 
to  conceive  that  any  thing  may  be  Moved  without  Time ?  were  to 
conceive  Motion  without  Motion?  which  is  impoffible. 

1 1  That  is  f  aid  to  be  at  Reft  ,  which  during  any  time  is  in  one  pi ac c;  and 
that:  to  be  Moved)  or  to  ha  le  been  Moved ,  which  whether  ip  be  nova  at  Reft) 
or  Moved-,  wis  formerly  in  another  Place  then  that  which  it  is  now  in.  From 
which  Definitions  it  may  be  inferred?Fir  ft?that  nhoatfoeveris  Moved ? 
has  been  Moved ;  lor  if  it  be  ftill  in  the  fame  Place  in  which  it  was 
formerly?  it  is  at  Reft?  that  is?  it  is  not  Moved?  by  the  Definition  pf 
Reft  ;  but  if  it  be  in  another  Place ,  i  t  has  Been  Moved?  by  the  Defi¬ 
nition  of  Moled [  Secondly)  that  what  is  Moved ,  will  yet  be  Moved  ; 
for  that  which  is  Moved?  leaveth  tlx  Place  where  it  is  ,  and  there¬ 
fore  will  be  in  another  Place,  and  confequently  will  be  moved  ftill*. 
Thirdly,  that  whatfcei  er  is  Mov  ed)  is  not  in  One  place  during,  any  imey 
how  little  foever  that  time' le ;  for  by  the  Definition  of  Reft,  that  which 
is  in  one  Place  during  any  time,  is  at  Reft. 

There  is  a  certain  Sophifme  againft  Motion?  which  feemsto 
fpring  from  the  not  underftanding  of  this  laft  Propofition.For  they 
fay,  that,  If  any  Eody  be  Moved ,  it  is  Moved  either  in  the  Place  where. it 
is,  or  in  the  Place  where  it  is  not ;  both  which  are  falf <?$  and  therefore  nothing 
is  Moved.  But  the  falfity  -lies  in  the  Major  Propofition ;  for  that 
which  is  Moved,  is  neither  Moved  in  the  Place  where  it  is  ?  nor  in 
the  Place!  where  it  is  not;  but  from  the  Place  where  it  is ,  to  the 
Place  where  it  is  not.  Indeed  it  cannot  be  denied  but  that  whatfo- 
ever  is  Moved,  is  Moved  fomewhere,  that  is,  within  feme  Space; 
9  but  then  the  Place  of  that  Body  is  not  that  whole  Space?  but  a 
part  of  it,  as  is  faid, above  in  the  feventh  Article.  From  what  is 
above  demonftra ted, namely?  that  whatfoever  is  Moved?  has.alfo 

been 
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been  Moved  3  and  will  be  Moved,  this  alfo  may  be  colle&ed,  that 
there  can  be  no  conception  of  Motion,  without  con  cei  vine  Paft 
and  Future  time.  & 

12  Though  there  be  no  Body  which  has  not  fome  Magnitude* 
yet  if  when  any  Body  is  moved,  the  Magnitude  of  it  be  not  at  all 
confidered,  the  way  it  makes  it  called  a  line*  or  one  Angle  Di- 
menfion;&  the  S  pace  through  which  it  pafleth,is  called  length* 
and  the  Body  it  felf,  a  point,  in  which  fenfe  the  Earth  is  cal¬ 
led  a  Point ,  arid  the  Way  of  its  yearly  Revolution ,  the  Ecliptick 
Line.  But  if  a  Body  which  is  Moved,  be  confidered  as  long ,  and  be 
fuppofed  to  be  (o  Moved?  as  that  all  the  ieveral  parts  of  it  be  un- 
derftood  to  make  Ieveral  Lines, then  theWay  of  every  part  of  that 
Body  is  called  B  R  e  ad  th,  and  the  Space  which  is  made  is  cal¬ 
led  superficies,  confifting  of  two  Dimenfions ,  one  where- 
of  t0  every  feveral  part  of  the  other  is  applyed  whole.  Again, 
it  a  Body  be  confidered  as  having  Super  petes  ,  and  be  under- 
ftood  to  be  fo  Moved,  that  all  the  feveral  parts  of  itdeferibe 
feveral  Lines,  thenthe  'Way  of  every  part  of  that  Body  is  called 
thickness,  orDEPTH^and  the  Space  which  is  Made  is  called 
solid,  confining  of  three  Dimenfions,  any  two  whereof  are 
applyed  who{e  to  every  feveral  part  of  the  third. 

But  a  Body  be  confidered  as  Sulid ,  then  it  is  not  poffible  that 
all  the  feveral  parts  of  it  fhould  deferibe  feveral  lines ,  for  what 
way  foever  it  be  Moved,  the  way  of  the  following  part  will  fall  in¬ 
to  the  way  of  the  part  before  it,  fo.  that  the  fame  Solid  will  ftill 
be  made  vvhich  theformoft  Superficies  would  have  made  by  it 
e  r.  And  therefore  there  can  Be  no  other  Dimen fion  in  any  Body, 
as  it  is  a  Body,  then  the  three  which  I  have  now  deferibed;  though 
as  it  nail  be  fhewed  hereafter,  V Hocity  ,  which  is  Motion  accord¬ 
ing  to  Length,  may  by  being  applyed  to  all  the,  parts  of  a  Solid, 
make  a  Magnitude  of  Motion  confifting  of  four  Dimenfions^as  the 
goo  nefs  of  Gold  computed  in  all  the  parts  of  it  makes  the  Price 

and  Value  thereof  ;  \ 

13  Bodies  (how  many  foever  they  be)  that  can  fill  every  one  the 
p  ace  or  every  one,  are  faidtobe  eqjual  every  one  to  every  o- 

T^Pw^one  Body  may  fill  the  fame  Place  which  another  Bo- 

1  hfL  ,u§h  ir  be  not  of  the  Figure  with  that  other  Bo  - 

y?u  fo  be  that  it  may  be  underftood  to  be  reducible  to  the  fame 

i':mc  . '  '  '  4  '  M  ‘  .  Fi- 
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frourc,  either  by  flexion  or  Tranfpofition  of  the  parts.  And  One 
Body  f  GREATER  then  another  Body,  trhen  a  part  ** 

this-  and  L  E  s  s  E  ,  when  all  that  u  equal  to  a  part  of  this.  Alio  Mag- 

coTifidmtion,  namely,  when  the  Bodies  ot  which  they  are  tne 
Magnitudes,  are  tit  her  £  qtal  or  Greater  or  Lejje ,  8ec. 

T  one  and  the  fame  Body ,  is  alwayes  of  one  and  the  fame. 
Ma^nitude.For  seeing  a  Body  and  the  Magnitude  and  Place  there¬ 
of  cannot  be  comprehended  in  the  Minde,  otherwife  then  as  they 
are  Coincident,  if  any  Body  be  underftood tobe  $1$ l> 
remain  in  the  fame  Place  during  fome  time,  and  the  Magnitude 
thereof  be  in  one  part  of  that  time  Greater  ,  and  in  another  part 
Leffe,  that  Bodie?  Place,  whichisone  and  *e  lame  willbe co¬ 
incident  fometimes  with  Greater,  fometimes  w  m  Le^  Magni- 
tude,  that  is,  the  fame  Place  will  begreater  and  leffe  thenit  lelf, 
which  is  impolfible.  But  there  would  be  no  need  at  all  ot  Demon- 
ltratina  a  thuw  that  is  in  it  fclf  fo  maniteft, if  there  were  not  fome, 
whofelpinion  concerning  Bodies  and  their  Magnitudes  is ,  that  a 
Body  may  exift  feparate!  from  its  Magnitude ,  and  have  greater 

orVffe  Magnitude  bellowed  upon  it,  making  ufe  of  this  Principle 

for  the  explication  of  the  nature  of  Rarum  and  Denfum. 

i  t  Motion ,  in  as  much  as  a  certain  Length  may  in  a  certain 

Time  be  mmf.ni.ted  by  it,  is  called ! 

as  Magnin.de  is  by  Philoibphers  taken  abfolu.ely  °t  accord 
alfo  Velocity  or  Swtftnefl  may  be  put  abfolutely  for  Motion  accord 

6  Many  Motions  are  faid  to  be  made  in  Equal  Times  ,  when . 
every  one  of  them  begins  and  ends  together  with  fome  other  Mo¬ 
tion  ,  or  if  it  had  begun  together;,  would  alfo  have  ended  toge 
Tr  with  the  fame!  For°Time  which  is  a  Phantafme  of  Mo 
tion,  cannot  be  reckoned  but  by  fome  expofed  Motion,  M 
by  the  Motion  of  the  Sun  or  of  the  Hand  j  and  if  two  or  ™reMo- 
tions  begin  and  end  with  this  Motion ,  they  are  fai  .  - 

equal  times  j  from  whence  alfo  it  is  eafie  to  un  er 
is  to  be  moved  in  Greater  or  Longer  time,  &  in  kfletnpe  or  noi  fo 
long;  namely,  that  that  is  longer  Moved, vyhich  beginning 
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other  ,  ends  later  ;  or  ending  together  ,  began  fooncr* 

17  Motions  are  laid  to  be  Equally  Swift  ,  when  Equal  lengths 
are  tranfmitted  in  Equal  times;  and  Greater  Swiftnefs  is  that, 
wherein  Greater  length  is  palled  in  Equal  time  ,  or  Equal 
length  in  lefs  time.  Alio  that  Swiftnefs  by  which  Equal  lengths 
are  palled  in  Equal  parts  of  time,  is  called  Uniform  Swiftnefs  or 
Motion;  and  of  Motions  not  Uniform  ,  fuch  as  become  Swifter  or 
Slower  by  equal  Increafings  or  Decreafings  in  equal  parts  of  time, 
are  faid  to  be  Accelerated  or  Retarded  Uniformly . 

1 8  But  Motion  is  faid  to  be  Greater,  Lelfe ,  and  Equal, not  one- 
ly  in  regard  of  the  Length  which  is  tranfmitted  in  a  certain  time, 
that  is,  in  regard  of  Swiftnefs  onely,  but  of  Swiftnefs  applyedto 
every  fmalleft  particle  of  Magnitude;  For  when  any  Body  is  Mo¬ 
ved,  every  part  of  it  is  alfo  Moved ;  and  fuppofing  the  parts  to  be 
halves,  the  Motions  of  thole  halves  have  their  S  wiftnefs  equal  to 
one  another,  and  feverally  equal  to  that  of  the  Whole;but  the  Mo¬ 
tion  of  the  Whole  is  equal  to  thofe  two  Motions,  either  of  which 
is  of  equal  Swiftnefs  with  it;  and  therefore  it  is  one  thing  for  two 
Motions  to  be  Equal  to  one  another ,  &  another  thing  for  them  to 
be  Equally  Swift.And  this  is  manifeft  in  two  Horfes  that  draw  a- 
breaft,  where  the  Motion  of  both  theHorles  together  is  of  Equal 
Swiftnefs  with  the  Motion  of  either  of  them  lingly;  but  the  Motion 
of  both  is  Greater  then  the  Motion  of  one  of  them,namely  Double* 
Wherefore  Motion $  are  faid  to  be  [imply  Equal  to  one  another  when  the 
SwiftneJ?  of  one  computed  in  every  part  of  its  Magnitude^  is  Equal  to  the 
Swiftnes  of  the  other  coputed  alf 0  in  every  part  of  its  Magnitude Greater 
then  one  another ^when  the  Smftnej f  of  one  computed  as  aboie^is  Greater  then 
the  Smftnej?  of  the  other f  0  computed ;  and Lefje ,  n  hen  Lej]eiBcfidts3  the 
Magnitude  of  Motion  computed  in  this  manner  is  that  which  is 
commonly  called  force. 

19  tvhafcever  is  at  Refl ,  will  al  it  ayes  be  at  Reft?  unlej ?  there  be  fomeo- 
ther  Body  befides  it ,  which  by  endeavouring  to  get  into  its  Place  by  motion  fuf- 
fers  it  no  longer  to  remain  at  Refl.  For  fuppofe  that  fome  Finite  Body 
exift ,  and  oe  at  Reft,  and  that  all  Space  befides  be  Empty;  if  now 
this  Body  begin  to  be  Moved,  it  will  certainly  be  Moved  fome 
way;  Seeing  therefore  there  was  nothing  in  thatJBody  which  did 
not  difpofe  it  to  Reft,  thereafon  why  it  is  Moved  this  way  is  in 
fome  thing  out  of  ir,  and  in  like  manner,  if  it  had  been  Moved  any 

M  2  other 
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other  way,  the  reafon  of  Motion  that  way  had  alfo  been  in  fome- 
thing  out  of  it}  but  feeing  it  was  fuppofed  that  Nothing  is  out  of 
it,  the  reafon  of  its  Motion  one  way  would  be  the  fame  with  the 
reafon  of  its  Motion  every  other  way }  wherefore  it  would  be  Mo¬ 
ved  alike  all  wayes  at  once; which  isimpoffible. 

In  like  manner,  rvhcitftever  is  MoVed^  will  tdwdyes  be  Moved  ^  except 
there  become  other  Body  befides  it ,  which  cauf  eth  it  to  Reft .  For  if  we  fup- 
pofe  Nothing  to  be  without  it ,  there  will  be  no  realon  why  it 
fhould  Reft  now?  rather  then  at  another  time }  wherefore  its  Moti¬ 
on  would  ceafe  in  every  particle  of  time  alike }  which  is  not  intel¬ 
ligible. 

~Whenwe  fay  a  Living  Creature,  a  Tree,  or  any  other  fpecified 
Body  is  Generated  5  or  Deftroyed  ^  it  is  not  to  be  fo  underftood  as  if 
there  were  made  a  Body  of  that  which  is  not-Body,  or  not  a  Body 
of  a  Body ,  but  of  a  Living  Creature  not  a  Living  Creature ,  of  a 
Tree  not  aTree,&c.  that  is,  that  thofe  Accidents  for  which  we  call 
one  thing  a  Living  Crcaturejanother  thing  a  Tree,and  another  by 
fome  other  Name,  ate  Generated  and  Deftroyed-3and  that  there¬ 
fore  the  fame  Names  are  not  to  be  given  to  them  now, which  were 
given rhem  before.  But  that  Magnitude  for  which  we  give  to  any 
thing  the  Name  of  Body  is  neither  Generated  nor  Deftroypd.  For 
though  we  may  feign  in  our  Mind  that  a  Point  may  dwell  to  a  huge 
bulk,  and  that  this  may  again  contrad  it  felfe  to  a  Point -7  that  is, 
though  we  may  imagine  fomething  to  ariie  where  before  was NX)— 

*  thing,  and  Nothing  to  be  there  where  before  was  fomething ,  yet 
we  cannot  comprehend  in  ourMindehow  this  may  poffibly  be 
done  in  Nature.  And  therefore  Philofophers,  who  tye  themfelves 
to  Naturall  Reafon,  Suppofe  that  a  Body  can  neither  be  Genera¬ 
ted  nor  Deftroyed,  but  onely  that  it  may  appear  otherwife  then  it 
did  to  Us,  that  is  under  different  Species ,  and  conlequently  be  cal¬ 
led  by  other  and  other  Names }  fo  that  that  which  is  now  called 
Man,  may  at  another  time  have  the  Name  of  Not-Man }  but  that 
which  is  once  called  Body,  can  never  be  called  Not-Body.  But  it 
is  manifeft,  that  all  other  Accidents  befides  Magnitude  or  Ex  ten- 
lion  may  be  Generated  and  Deftroyed}  as  when  a  W  hite  thing  is 
made  Black,  the  Whitenefs  that  was  in  it  Periihcth  r  and- the 
Blacknefs  that  was  not  in  it  is  now  Generated  *  and  therefore  Bo¬ 
dies,  andithe  Accidents  undcrwhich  they  appear diverily  5  have 
^  • .  this> 
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this  difference,  that  Bodies  are  Things,  and  not  Generated,  Acci¬ 
dents  are  Generatedj  and  not  Things.. 

21^  And  therefore  when  any  thing  appears  otherwife  then  it 
did,  by  reafon  of  other  and  other  Accidents,  it  is  not  to  be  thought 
that  an  Accident  goes  out  of  one  Subject  into  anothet(for  they  are 
not,  as  I  faid  above,  in  their  Subjects  as  a  Partin  the  Whole,  or  as 
a  Conteined  thing  in  that  which  Contems  it ,  or  as  a  Mafter  of  a 
Family  in  his  Houfe,)  but  that  one  Accident  Perifheth  ,  and  ano¬ 
ther  is  Generated.  For  example,  when  the  Hand  being  Moved, 
Moves  the  Pen,  Motion  does  not  go  out  of  the  Hand  into  the  Pen, 
for  fo  the  Writing  might  be  continued  though  the  Hand  flood 
ftill ,  but  a  new  Motion  is  Generated  in  the  Pen,  and  is  the  Pens. 
Motion. 

22  And  therefore  alfo  it  is  improper  to  fay  an  Accident  is 
Moved;  as  when  in  head  of  faying.  Figure  is  m  Accident  of  a  Body  car- , 
vied  am)'}  we  fay,  A  Body  carries  away  its  Figure . 

23  Now  that  Accident  for  which  we  give  a  certain  Name  to 
any  Body,  or  the  Accident  which  denominates  its  Subjed ,.  is  com¬ 
monly  called  the  essence  thereof;  as  Rationality  is  the  Ei- 
fenceof  a  Man ,  Whitenefs ;  of  any  White  Thing  and  Extend- 
oinheE {fence  of  a  Body.  And  the  fame  ElTence  in  as  much  as  it 
is  Generated,  is  called  the  form..  Again,  a  Body,  in  refpedof 
any  accident  is  called  the  su  B  J.ec  t,  and  in  refped.of  the  Form  it. 
is  called  the  M  a  r  t  e  r. 

Alfo,  the Produdion  or  Pcnfhing  of  any  Accident  ,  makes  its^ 
Subjed  be  faid  to  he  Changed ;  onely  the  Prodhdion  or  Perifhing  ot 
Form,  make  it  be  faid  it  is  Generated  or  Defiroyed •  but  in  all  Gepera- 
tion  and  Mutation,  the  name  of  Matter  ftill  remains.  For  a  Table 
made  of  Wood,  is  not  onely  Wooden,  but  Wood;  and  a  Statue  of 
Brafsis  Brafsaswell  as  Brazen  ;  though  Ariftetle  mills  Metapby- 
jiques  fay,  that  whatfoever  is  made  of  any  thing  ought  not  to  be  cal- 
but  g’jJmvov}  as  that  which  is  made  of  Wood  not  £uAov>buB 
^Aivov>that  is,  not  Wood,  but  Wooden. 

24  And  as  for  that  Matter  which  is  common  to  all  things,  and 
which  Philofophers  following  Ariflotle^  ufually  call  Materia  Ptimar 
that  is jFirfi  Matter^ it  is  not  any  Body  diftind  from  all  other  Bodies,- 
nor  is  it  one  of  them;  What  then  is  it?  A  mere  Name;  yet  a 

Name  which  is  not  of  vain  Ufe,  for  it  fignifies  a  conception  of 

Body 
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Body  without  the  confideration  of  any  Form  or  other  Accident  ex¬ 
cept  onely  Magnitude  or  Extenfion,  &  aptnefs  to  receive  Form  & 
other  Accident$;fo  that  whenfoever  we  have  ufe  of  the  Namely 
in  general^  if  we  ufe  that  of  Materia  Primage  do  well.For  as,  when 
a  Man  not  knowing  which  was  firft,  Water  or  Ice,would  finde  out 
which  of  the  two  were  the  Matter  of  both,he  would  be  fain  to  fup- 
pofe  fome  third  Matter  which  were  neither  of  thefe  two  *  fo  he 
that  would  finde  out  what  is  the  Matter  of  all  thing$,ought  to  fup- 
pofe  fuch  as  is  not  the  Matter  of  any  thing  that  exifts.  Wherefore 
Materia  Prima  is  no  Thing;  and  therefore  they  do  not  attribute  to 
it  either  Form  or  any  other  Accident  befidcs  Quantity  ;whereas 
all  Angular  things  have  their  Forms  and  Accidents  certain. 

Materia  Prima  therefore  is  Body  in  general ,  that  is  Body  confi- 
dered  Univerfally,  not  as  having  neither  Form  nor  any  Accident, 
but  in  which  no  Form  nor  any  other  Accident  but  Quantity  are  at 
all  confidered,  that  is,  they  are  not  drawn  into  Argumentation. 

25  From  what  has  beenfaid,  thofe  Axiomes  may  be  demon- 
ftrated  which  are  aflumed  by  Euclide  in  the  beginning  of  his  firft 
Element  about  the  Equality  and  Inequality  of  Magnitudes  ;  of 
(which  omitting  the  reft)  I  will  here  demonftrate  onely  this  one. 
The  whole  it  greater  then  any  Part  thereof ;  to  the  end  that  the  Reader 
may  know  that  thofe  Axioms  are  not  indemonftrable,&  therefore 
not  Principles  of  Demonftration;  and  from  hence  learn  to  be  wary 
how  he  admits  any  thing  for  a  Principle,  which  is  not  at  leaft  as  e- 
vident  as  thefe  are.  Greater  is  defined  to  be  that,  whofe  Part  is  E- 
qual  to  the  Whole  of  another.  Now  if  we  fuppofe  any  Whole 
to  be  A,  and  a  Part  of  it  to  be  B;  feeing  the  Whole  B  is  Eqtial  to 
it  felf,  and  the  fame  B  is  a  Part  of  A;  therefore  a  Part  of  A  will 
be  Equal  to  the  W  hole  B.  W  herefore  by  the  Definition  above,  A 
is  Greater  then  B,  which  was  to  be  proved. 


CHAP. 
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Of  Caufe  and  Effed. 


I  Aftion  and  Pafion  what  they  are,  2  ft  ion  and  Paffion  (^Mediate  and 

Immediate,  1  Caufe fimply  fallen,  Caufe  without  which  no  Effeft follows* 
or  Caufe  Necejfary  Sty  Suppoftion ,  4  Caufe  S  fficient  and  L Material ,  $  An 
Entire  Caufe  is  alwayes  fufficient  to  produce  its  Effeft.  At  the  fame  infant 
that  the  Caufe  is  Entire ,  the  Effeft  is  produced.  Every  Effeft  has  a  Neceffa- 
ry  Caufe-  &  The  Generation  of  Ejf efts  is  Continual,  What  is  the  Begin¬ 
ning  in  Can  fation,  7  No  Caufe  of  {JMotion  hut\in  a  Body  Contiguous  and 
Moved,  8  The  fame  Agents  and  Patients  if  alike  difpofed ,  produce  like 
Ejfefts^  though  at  different  times,  9  All  {^Mutation  is  Motion,  10  Con¬ 
tingent  Accidents  what  they  are. 


%  Body  is  faid  to  Work  upon  or  Aft  >  that  is  to 

fay,  Do  fome  thing  to  another  Body,  when  it 
either  generates  or  deftfoys  fome  Accident 
in  it;  and  the  Body  in  which  an  Accident  is 
generated  or  deftroyed  is  faid  to  Suffer,  that  is, 
to  have  fomething  Done  to  it  by  another  Body, 
As  when  one  Body  by  putting  forwards  ano¬ 
ther  Body  generates  Motion  in  it,  it  is  called  the  agent;  and 
the  Body  in  which  Motion  is  fo  generated  ,  is  called  the 
Patient;  fo  Fire  that  warms  the  Hand  is  the  Agent ,  and  the 
Hand  which  is  warmed  is  the  Patient.  That  Accident  which  is 


generated  in  the  Patient  is  called  the  effect. 

a  When  an  Agent  and  Patient  are  Contiguous  to  one  another, 
their  A&ion  and  Reafon  are  then  faid  to  be  Immediate,  otherwife 
Mediate ;  and  when  another  Body  lying  betwixt  the  Agent  and  Pa¬ 
tient  is  Contiguous  to  them  both,  it  is  then  it  felf  both  an  Agent 
and  a  Patient  ,an  Agent  in  refped  of  the  Body  next  after  it, 
upon  which  it  Works,  and  a  Patient  in  refpeft  of  the  Body  next 
before  it,  from  which  it  fuffers.  Alfoif  many  Bodies  be  fo  orde¬ 
red  that  every  two  which  are  next  to  one  another  be  contiguous, 
then  all  thofe  that  are  betwixt  the  firft  and  the  laft  are  both  A- 
gerns  and  Patients,  and  t  he  firft  is  an  Agent  onely ,  and  the  laft  a 
Patient  onely.  3  An 
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3  An  Agent  is  underftood  to  produce  its  determined  or  certain 
Effect  in  tbePatient,  according  to  fome  certain  Accident,  or  Ac¬ 
cidents,  with  which  both  it  and  the  Patient  are  aftedted;  that  is  to 
fay,  the  Agent  hath  its  Effect  precifely  fuch,  not  becaufe  it  is  a 
Body,  but  becaufe  fuch  a  Body,  or  fo  Moved;  For  otherwife  all  A- 
gents,  feeing  they  are  all  Bodies  alike,  would  produce  like  Effedts 
in  all  Patients ;  and  therefore  the  Fire  (  for  example  )  does  not 
warm,  becaufe  it  is  a  Body,  but  becaufe  it  is  Hot;  nor  does  one  Bo¬ 
dy  put  forward  another  Body  becaufe  it  is  a  Body  ,  but  becaufe  it 
is  moved  into  the  place  of  that  other  Body.  The  Caufe  therefore 
of  all  EffeCts  coniifts  in  certain  Accidents  both  in  the  Agents  and 
in  the  Patient;  which  when  they  are  all  prefent,  the  EffeCt  is  pro¬ 
duced;  but  if  any  one  of  them  be  wanting  it  is  not  produced ;  and 
that  Accident  either  of  the  Agent  or  Patient,  without  which  the 
Effedt  cannot  be  produced,  is  called  Caufa  fine  qua  non ,  or  Caufe  Ne - 
cefjary  by  Suppofition ,  asalfo  the  Caufe  Requifite  for  the  Production  of 
the  EjjeB,  But  a  c^u  £E.  limply,  or  An  Entire  Cauf  *,  is  the  .Aggregate 
of  all  the  Accidents  loth  of  the  Agents  how  many  foever  they  be->  and  of  the 
Patient ,  put  together  f  which  when  they  are  all  fuppeft ed  to  be  prefent  fit  cannot 
be  under  flood  but  that  the  E  fie  Cl  is  produced  at  the  f time  infant ;  and  if  any 
ore  of  them  be  wanting ,  it  cam  ot  be  under fiood  but  that  the  E  fi  e  cl  is  not  pro¬ 
duced. 

4  The  Aggregate  of  Accidents  in  the  Agent  or  Agents,  requi¬ 
fite  for  the  production  of  the  Effedt ,  the  Effedt  being  produced, 
is  called  the  Efficient  Caufe  thereof;  and  the  Aggregate  of  Accidents 
in  the  Patient  5  the  Effedt  being  produced,  is  ufually  called  the 
Material  Caufe ;  Ilay  the  EffeCt  Being  produced ;  for  where  there 
is  no  Effedl  ,  there  can  be  no  Caule;  for  nothing  can  be  cal¬ 
led  a  Caufe  where  there  is  nothing  that  can  be  called  an  Ef¬ 
fect.  But  the  Efficient  and  Material  Caufes^  are  both  but  Par¬ 
tial  Caufes,  or  Parts  of  that  Caufe  which  in  the  next  precedent 
article  I  called  an  Entire  Caufe.  And  from  hence  it  is  manifeft, 
that  the  Effedt  we  expedt,  though  the  Agents  be  not  defective  on 
tjieir  part,  may  neverthelefs  be  fruftrated  by  a  defect  in  the  Pati¬ 
ent;  and  when  the  Patient  is  fufficient,  by  a  defedt in  the  Agents. 

5  An  Entire  Caufe  is  alwayes  fumcient  for  the  produ- 
dtion  of%s  Effedt ,  if  the  Effedt  be  at  all  poffible.  For  let  a  - 
.  nX  Effedt  whatfoever  be  propounded  to  be  produced1,  if  the 
•  ,  .*  /_  "  fame 
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fame  be  produced,  it  is  manifeft  that  the  Caufe  which  produced 
it  was  a  lufficicnt  Caufe*  but  if  it  be  not  produced,  and  yet  be  pof- 
fible,  it  is.  evident  that  fomething  was  wanting  either  in  fome 
Agent,  or  in  the  Patient,  without  which  it  could  not  be  produced, 
that  is,  that  fome  Accident  was  wanting  which  was  requifite  lor 
its  Production ;  and  therefore  that  Caule  was  not  Efttivc ,  which  is 
contrary  to  what  was  fuppofed. 

It  follows  alfo  from  hence,  that  in  whatfoever  inftant  the  Caufe 
is  Entire,  in  the  fame  inftant  the  EffeCt  is  produced.  For  if  it  be 
not  pioduccd  ,  fomething  is  (Fill  wanting,  which  is  requifite  for 
the  production  ot  it,  and  therefore  the  Caufe  was  not  Entire,  as 
was  fuppofed. 

And  feeing  a  Neceffary  Caufe  is  defined  to  be  that,  which  be¬ 
ing  fuppofed,  the  EffeCt  cannot  but  follow;  this  alfo  may  be  colle¬ 
cted,  that  whatfoever  EffeCt  is  produced  at  any  time,  the  fame 
is  produced  by  a  Neceffary  Caufe.For  whatfoever  is  produced,  in 
as  much  as  it  is  produced  ,  had  an  Entire  Caufe,  that  is,  had  all 
thofc  things,  which  being  fuppofed ,  it  cannot  be  under  flood  but 
that  the  E  fifed  follows;  that  is,  it  had  a  Neceffary  Caufe.  And  in 
the  fame  manner  it  may  be  fihewn,  that  whatfoever  Effects  are 
hereafter  to  be  produced,fhall  have  a  Neceffary  Caufe-, fo  that  all 
the EffeCts, that  havebecnorfhallbe  produced,  have  their  Nc 
ceffuy  in  things  antecedent. 

6  And  from  this,  that  whenfoever  the  Caufe  is  Entire, the  EffeCt: 
is  produced  in  the  fame  inftant,  it  is  manifeft,  that  Caulation  and 
the  Production  of  EffeCts  confift  in  a  certain  continual  Progrefs ; 
lo  that  as  there  is  a  continual  Mutation  in  the  Agent  or  Agents  by 
the  working  of  other  Agents  upon  them ,  fo  alfo  the  Patient  upon 
which  they  work  is  continually  altered  and  changed.  For  exam¬ 
ple,  as  the  Heat  of  the  Fire  encreafes  more  and  more,  fo  alfo  the 
EffeCts  thereof, namely  the  Heat  of  fuch  Bodies  as  are  next  to  it,8£ 
again  of  fuch  other  Bodies  as  are  next  to  them,  encreafes  more  Cc 
more  accordingly;which  is  already  no  litle^argument  that  all  Mu¬ 
tation  confifts  in  Motion  onely;  the  truth  whereof  fhall  be  further 
demonftrated  in  the  ninth  Article.  But  in  this  Progrefs  of  Cau- 
fation,  that  is,  of  Action  and  Paflion ,  if  any  man  comprehend  in 
his  imagination  a  part  thereof,  and  divide  the  fame  into  parts, the 
nrft  part  or  Beginning  of  it  cannot  be  confidered  otherwise  then 

N  as 
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as  A<ftion  or  Caufe  ;  for  if  it  fhould  be  confidered  as  Effect 
or  Paffion  ,  then  it  would  be  neceffary  to  confider  fomething 
before  it  for  its  Caufe  or  A&ion  5  which  cannot  be  *  for  no¬ 
thing  can  be  before  the  Beginning.  And  in  like  manner,  thelaft 
part  is  confidered  onely  as  Effed  for  it  cannot  be  called  Caufe  if 
nothing  follow  it  •,  but  after  the  laft  nothing  follows.  And  from 
hence  it  is  ,  that  in  all  Ad  ion  the  Beginning  and  Caufe  are  taken 
for  the  fame  thing.  But  every  one  of  the  interftnediate  parts  are 
both  Adion  and  Paffion,  ana  Caufe  and  Effed,  according  as  they 
are  compared  with  the  antecedent  or  fubfequent  part. 

7  There  can  be  no  Caufe  of  Motion,  except  in  a  Body  Contigu¬ 
ous,  and  Moved.  For  let  there  be  any  two  Bodies  which  are  not 
contiguous,  and  betwixt  which  the  intermediate  Space  is  empty, 
or  if  "filled,  filled  with  another  Body  which  is  at  Reft^  and  let  one 
of  the  propounded  Bodies  be  fuppofed  to  be  at  Reft ,  I  fay  it  lhall 
always  be  at  Reft.  For  if  it  lhall  be  Moved,the  Cauie  of  that  Mo¬ 
tion  (by  the  8th.  Chapter  19th.  Article  )  will  be  in  fome  external 
Body  5  and  therefore  if  between  it  and  that  external  Body  there  be 
nothing  but  empty  Space ,  then  whatfoever  the  difpofition  be  of 
that  external  Body,  or  of  the  Patient  it  felf,  yet  if  it  be  fuppofed  to 
be  now  at  Reft, we  may  conceive  it  wil  continue  fo  til  it  be  touched 


gregate  of  all  fuch  Accidents,  which  being  fuppofed  to  be  prefent 
it  cannot  be  conceived  but  that  the  Effed  will  follow ,  thbfe  Ac¬ 
cidents  which  are  either  in  external  Bodies^  or  in  the  Patient  it 
felf,  cannot  be  the  Caufe  of  future  Motion^  and  in  like  manner, fee¬ 
ing  we  may  conceive ,  that  whacfoever  is  at  Reft ,  will  ftill  be  at 
Reft,  though  it  be  touched  by  fome other  Body,  except  that 
other  Body  be  moved ,  therefore  in  a  contiguous  Body  which 
is  at  Reft,  there  can  be  no  Caufe  of  Motion.  Wherefore  there 
is  no  Caufe  of  Motion  in  any  Body,  except  it  be  Contiguous  and 
Moved. 

The  fame  reafon  may  ferve  to  prove,that  whatfoever  is  Moved, 
will  alwayes  be  Moyed  on  in  the  fame  way  and  with  the  fame  Ve¬ 
locity  ,  except  it  be  hindered  by  fome  other  Contiguous  and  Mo¬ 
ved  B.>dy.*?  and  cqnfequently  than  no  Bodies  either  when  they  are 
at  Reft,  or  when  there  is  an  interpofition  of  Vacuum-)  can  generate  or 
extinguish  or  leffen  Motion  in  other  Bodies.  There  is  one  that  has 
*  v  writ- 
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written,  that  things  Moved  are  more  refilled  by  things  atRe(l> 
then  by  things  contrarily  Moved,  for  this  reafon,that  he  conceived 
Motion  not  to  be  fo  contrary  to  Motion  as  Reft.  That  which  de¬ 
ceived  him  was ,  that  the  words  Reft  and  Motion,  are  but  con- 
tr  a  didory  Names ;  whereas  Motion  indeed  is  not  refilled  by  Refl3 
but  by  contrary  Motion. 

8  Rut  if  a  Body  work  upon  another  Body  at  one  time,and  after¬ 
wards  the  fame  Body  work  upon  the  lame  Body  at  another  time 
fo,  that  both  the  Agent  and  Patient, and  all  their  parts,  be  in  all 
things  as  they  were  ;  and  there  be  no  difference  except  onely  in 
time,  that  is,  that  one  Adion  be  former  the  other  later  in  time ;  it 
is  manifefl  of  it  fell,  that  the  Effeds  will  be  Equal  and  Like  ;  as 
not  differing  in  any  thing  befides  time.  And  as  Effeds  themfelves 
proceed  from  their  Caufes;  fo  the  diverfity  ol  them  depends  upon 
thediverfity  of  their  Caufes  alfo. 

9  This  being  true,  it  is  neceffary  that  Mutation  can  be  nothing 
elfe,  but  Motion  of  the  Parts  of  that  Body  which  is  Changed.  For 
Tirft,  we  do  not  fay  any  thing  is  Changed,  but  that  which  appears 
to  oar  Senfes  otherwife  then  it  appeared  formerly.  Secondly,  both  - 
thofe  Appearances  are  Effeds  produced  in  the  Sentient;  Sc  there¬ 
fore  if  they  be  differ  et,it  is  neceffary  (by  the  preceding  article)  that 
either  fome  part  of  the  Agent  which  was  formerly  at  Rell,is  now 
Moved,  and  to  the  Mutation  confills  in  this  Motion ;  or  fome  part 
which  was  formerly  Moved,  is  now  otherwife  Moved,  and  fo 
alio  the  Mutation  confills  in  this  new  Motion ;  k>r  which  being  for¬ 
merly  Moved,is  now  at  Reft,  which  (as  I  have  fhewn  above)  can¬ 
not  come  to  pafs  without  Motion ,  and  lo  again  Mutation  is  Moti¬ 
on  ;  or,  laftly,  it  happens  in  fome  of  thefe  manners  to  the  Patient 
or  fome  of  its  parts;  fo  that  Mutation,  howfoever  it  be  made,  will 
confill  in  the  Motion  of  the  parts  either  of  the  Body  which  is 
perceived,  or  of  the  Sentient  Body ,  or  of  both.  Mutation  there¬ 
fore  is  Motion,  (namely  of  the  parts  either  of  the  Agent  or  of  the 
Patient;)  which  was  to  be  demonllrated.  And  to  this  it  is  confe- 
quent,  that  Reft  cannot  be  the  Caufe  of  anything;  nor  can  any 
Adion  proceed  from  it ,  feeing  neither  Motion  nor  Mutation  can 
becaufedbyir. 
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iO  Accidents?  in  reipeft  of  other  Accidents  which  precede 
i .leirijor  arehefore  them  in  time^Sc  upon  which  they  do  not  depend 
as  upon  their  Caufes5  are  called  Contingent  Accidents  ;  I  fay  in  re- 
fpedt  of  thofe  Accidents  by  which  they  are  not  generated;  for  in 
refpe£l  of  their  Cauies  all  things  come  to  pafs  with  equal  necef- 
fity5  for  other  wife  ?  they  would  have  no  Caufes  at  all ;  which  si 
things  generated  is  not  intelligible. 

-  -  ■  ■  .  .  :  '  .  .  "  •  . 
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Chap.  X» 

Of  Power  and  Ad. 

Power  and  Caufe  are  the  fame  thing.  2  (±An  A  A  is  produced  at  the  fame 
infant  in  which  the  Power  is  Plenary.  ?  ^AbFive  and  ‘Paffive  Power 
Are  parts  onely  of  Plenary  Power.  4  An  Alb  when  faid  to  he  PoJJible . 
5  An  Atb  Neceffary  and  Contingent ,  what •  6  Active  Power  confifls  in 

Ado t ion.  7  (faafe  Formal  and  Final 3  what  they  are. 

Orrefpondent  to  and  are 
powERand  act  -  Nay,  thofe  and 
theie  are  the  fame  things,  though  for 
divers  confiderations  they  have  di¬ 
vers  names.Forwhenfoever  any  Agent 
has  all  thofe  Accidents  which  arc  ne~ 
ceffarily  requifite  for  the  production 
of  feme  EffeCt  in  the  Patient,then  we 
fay  that  Agent  has  Power  to  produce 
that  EffeCt,  if  it  be  applyed  to  a  Pa¬ 
tient.  But  (as  I  have  fhewn  in  the  precedent  Chapter,)  thofe  Acci¬ 
dents  conftitute  the  Efficient  Caufe ;  and  therefore  the  fame  Ac¬ 
cidents  which  conftitute  the  Efficient  Caufe,  conftitute  alio  the 
Power  of  the  Agent.  Wherefore  the  Power  of  the  Agent ,  and  the 
Efficient  Caufe  are  the  fame  thing.  But  they  are  confidered  with  this 
difference,  that Ccufe  is  fo  called  in  refpeCt  of  the  EffeCt  already 
produced,  and  Power  in  refpeCt  of  the  fame  EffeCt  to  be  produced 
hereafter^  fo  that  Caufe  refpeCt  s  the  Paft,  Power  the  Future  time.Al- 
fo  the  Power  of  the  Agent ,  is  that  which  is  commonly  called  ABhe 
power. 

In  like  manner,  when  foe  ver  any  Patient  has  all  thofe  Accidents 
which  it  is  requifite  it  fhould  have  for  the  production  of  fome 
EffeCt  in  it,  we  lay  it  is  in  the  Power  of  that  Patient  to  produce  that 
EffeCt,  if  it  be  applyed  to  a  fitting  Agent.  But  thofe  Accidents(as^ 
is  defined  in  the  precedent  Chapter  )  conftitute  the  Material 

Gaufes 
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jQaufe*  anil  therefore  the  Power  of  the  Patient,  (commonly  called 
P  of  five* Power )  and  Material  Caufe  are  the  fame  thing ;  but  with  this 
different  confideration,  that  in  Caufe  the  Paft  time,  and  in  Power 
the  Future  is  refpccted.  Wherefore  the  Power  of  the  Agent  and 

Patient  together,  which  may  be  called  Entire  or  Plenary  Power,  is 

the  fame  thing  with  Entire  Caufe  *,  for  they  both  confift  in  the  Sum 
or  Aggregate  of  ail  the  Accidents  as  well  in  the  Agent  as  in  the 
Patient,  which  arc  recjuilite  lor  the  production  of  the  EffeCt.Lalt- 
ly,  as  the  Accident  produced  is  in  re!pe<5toi  the  Caufe  called  an 
fo  in  refpcCt  of  the  Power  it  is  called  an  AB. 

3  As  therefore  the  Effeft  is  produced  in  the  fame  inftant  in 
which  the  Caufe  is  Entires  fo  alfo  every  Aft  that  may  be  produ¬ 
ced,  is  produced  in  the  fame  inftant, in  which  the  Power  is  Plena- 
ry.  And  as  there  can  be  no  Effect  ,  but  from  a  Sufficient  and  Ne- 
ceflary  Caufe*  fo  alfo  no  Aft  can  be  produced  ,  but  by  Sufficient 
Power,  or  that  Power  by  which  it  could  not  but  be  produced, 

2  And  as  it  is  manifeft ,  ( as  I  have  fhewn)  that  the  Efficient 
and  Material  Caufes  are  Severally  and  by  them fe Ives  parts  onely 
of  an  Entire  Caufe  3  and  cannot  produce  any  Effcft  but  by  being 
lovned  together-  fo  alfo  Power  Aftive  and  Paffive,  are  parts  onely 
of  Plenary  and  Entire  Power*  nor  3  except  they  be  joyned,  can 
any  Aft  proceed  from  them*  and  therefore  thefe  Powers  (as  I 
faid  in  the  firft  Article)  are  but  conditional,  namely,  the  Agent  has 
Tower ,  if  it  he  applyed  to  a  Patient •  and  the  Patient  has  Power  *  if  it  he  ap¬ 
plied  to  an  Agent-,  other  wife  neither  of  them  have  Power,  nor  can 
the  Accidents  which  are  in  them  feverally  be  properly  called 
Powers*  nor  any  Aftion  be  faid  to  be  Poffible,for  the  Power  oi^the 

Agent  alone,  or  of  the  Patient  alone.  ,  .  , 

4  For  thatisanXmpoffible  Aft  5  for  the  production  or  which 
there  is  no  Power  Plenary.  For  feeing  Plenary  Power  is  that  m 
which  all  things  concurre  which  are  requifite  for  the  production 
of  an  Aft,  if  the  Power  fhall  never  be  Plenary,  there  will  always 
be  wanting  feme  of  thofe  things, without  which  the  Act  cannot  oe 
produced*wherefore  that  Aft  fhall  never  be  produced, that  is, that 
A  ft  is  impossible  :  And  every  Aft  which  is  not  Impoffible,  is 

possible.  Every  Aft  therefore  which ‘is  Poffible  fhall  at  fome 

time  be  produced  *  for  it  it  fhall  never  be  produced ,  then  1 10  e 
things  fhall  never  concurre  which  are  requilite  for  the  produc  ion 

o  rvr 
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of  it  ;  wherefore  that  Ad  islmpoffible  by  the  Definition;  which  i» 
contrary  to  what  was  luppolej. 

5  A  Neceffary  Act  is  that ,  the  prociudion  whereof  it  islmpof- 
fible  to  hinder ;  and  therefore  every  Ad  that  fhall  be  produced; 
fhall  necefiarily  be  produced  ;  for  that  it  ilia'll  not  be  produced  is 
Impoffible,becaufe(as  is  already  demonflrated)every  Poffible  Ad 
fhall  at  fome  time  be  produced  ;  Nay,  this  Propofition,  tvhat  jhdl 
be,  fall  be,  is  as  neceffary  a  Propofition,  as  this,  A  Man  is  a  Man. 

But  here  perhaps  fome  man  may  ask,  whether  thofe  Future 
things, which  are  commonly  called  Contingents,  are  Neceffary .1  fay 
therefore  that  generally  all  Contingents ,  have  their  Neceffary 
Caufes,  (as  is  (hewn  in  the  preceding  Chapter,)  but  are  called 
Contingents  in  resped  of  other  Events  upon  which  they  do  not 
depend ;  as  the  Rain  which  {hall  be  to  morrow ,  fhall  be  Necefia¬ 
rily,  (that  is  from  neceffary  Caufes;)  but  we  think  and  fay  it  hap¬ 
pens  by  chance,  becaufe  we  doe  not  yet  perceive  the  Caufes 
thereof,  though  they  exift  now;  for  men  commonly  call  that  Ca- 
frnll  or  Contingent ,  whereof  they  do  not  perceive  the  neceffary 
Caufe ;  and  in  the  fame  manner  they  ufe  to  fpeake  of  things  pa  ft, 
when  not  knowing  jvhether  a  thing  be  done  or  no ,  they  fay  it  is 
poffibleit  never  was  done. 

Wherefore  all  Propofitions  concerning  Future  things  contin¬ 
gent  or  not  contingent,  as  this.  It  mil  rayne  to  morrow,  or  this,To  mor¬ 
row  the  Smwill  rife,  are  either  neceffarily  true,  or  neceffarily  falfe; 
but  we  call  them  Contingent  becaufe  we  doe  not  yet  know  whe¬ 
ther  they  be  true  or  falfe-,  whereas  their  Verity  depends  not 
upon  our  Knowledge  ,  but  upon  the  foregoing  of  their  Cau¬ 
fes.  But  there  are  fome  who  though  they  confefs  this  whole 
Propofition  ,  To  morrow  it  will  either  rain  or  not  rain  ,  to  be 
true,  yet  they  will  not  acknowledge  the  parts  of  it,  as  To 
morrow  it  will  rain,  or  To  morrow  it  will  not  rain,  to  be  either  of  them 
true  by  it  felf, becaufe  they  fay  neither  this  nor  that  is  true  determi - 
nately.  But  what  is  this  determinate ly  true ,  but  true  upon  our  know¬ 
ledge,  or  evidently  true  ?  and  therefore  they  fay  no  more  but  that 
it  is  not  yet  known  whether  it  be  true  or  no  but  they  fay  it  more 
obfeurely  ,  and  darken  the  Evidence  of  the  truth  with  the  fame 
words  with  which  they  endevour  to  hide  their  own  ignorance. 

6  In  the  pth.  Article  of  the  precedent  Chapter  I  have  fhewn, 

that 
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that  the  Efficient  Caufe  of  all  Motion  and  Mutation  confifts  in 
the  Motion  of  the  Agent  or  Agents;  And  in  the  firft  Article  of  this 
Chapter,  that  the  Power  of  the  Agent  is  the  fame  thing  with  the 
Efficient  Caufe.  From  whence  it  may  be  underftood  ,  that  all 
AcVive  Power  confifts  in  Motion  alfo;  and  that  Power  is  not  a  cer¬ 
tain  Accident  which  differs  from  all  A6ts  ,  but  is  indeed  an  A<ft, 
namely  Motion,  which  is  therefore  called  Power,becaufe  another 
A<ft  fhall  be  produced  by  it  afterwards.  For  example  ,  if  of  three 
Bodies  the  firft  put  forwards  the  fecond  ,  and  this  the  third  ,  the 
Motion  of  the  fecond  in  refpeft  of  the  firft  which  produceth  it,  is 
the  A<ft  of  the  fecond  Body,  but  in  refpeft  of  the  third  it  is  tne 
A<ftive  Power  of  the  fame  fecond  Body. 

7  The  Writers  of  Metaphyficjues  reckon  up  two  other  Caufes 
befides  the  Efficient  and  Material ,  namely  the  essence,  which 
home  call  the  Formal  Caufe  ;  and  the  End->  or  Final  Caufe ;  both 
which  are  neverthelefs  Efficient  Caufes.  For  when  ic  is  faid,  the 
E {fence  of  a  thing  is  the  Caufe  thereof,  as  to  be  Rational  ^is  the  Caufe 
of  Man ,  it  is  not  intelligible;  for  it  is  all  one  as  if  it  were  laid.  To  be  a 
Man  is  the  Caufe  of  Man ,  which  is  not  well  faid.  And  yet  the  know¬ 
ledge  of  the  Effence  of  any  thing  ,  is  the  Caufe  of  the  know¬ 
ledge  of  the  thing  it  felfe  ;  for  if  I  firft  know  that  a  thing  is 
Rational ,  I  know  from  thence  that  the  fame  is  Man\  but  this  is  no  o- 
ther  then  an  Efficient  Caufe.  A  Final  Cauf 'e  has  no  place  but  in  fuch 
things  as  have  Senfe  and  Will;  and  this  alfo  I  fhall  prove  hereaf¬ 
ter  to  be  an  Efficient  Caufe. 

CHAP. 
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Chap.  XI. 

Of  Identity  and  Difference. 

2  What  it  is  for  one  thing  to  Differ  from  another.'  2  To  Differ  in  Number, 
Magnitude,  Species  and  Genus,  iff  at.  5  what  is  Relation,  Proportion,  and 
Relatives.  4  Proportionals  what.  5  The  Proporuonof  ^Magnitudes 
to  one  another,  wherein  it  confjis.  6  Relation  is  ho  new  Accident,  but  one 
of  thofe  that  were  in  the  Relative  before  the  Relation  or  Comparifon:was 
made.  dAlfo  the  (fauff  of  Occidents  in  the  Correlatives  are  the  Caufe 
of  Relation.  7  Of  the  Beginning  of  Individuation. 

•  v  •’  (if  £ ;  '  V  v  '  '  :  t  R  .  A  ,  ... 

A.  ^  J  j  X  ..  ..ff.  Ji.  .  X  U  \  jJlfj  .•  •  U!  •  iL*  /  .•  1 J  ..‘C.  !>J 
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Motion,  Ref,  ARion,  Raff  ion.  Power*,  Poffible,  &c. 
And  I  fhould  nova  defcend  to  thofe  Accidents 
by  which  one  Body  is  diftinguifhed  from  ano¬ 
ther^  but  that  it  is  firft  to  be^  declared  what  it 
is  to  be  DifinR ,  and  not  DifinR,  namely  what 
are  the  same  and  different*  for  this  alfo  is  common  to  all 
Bodies^  that  they  may  be  diftinguifhed  and  differenced  from  one 
another.  Now  two  Bodies  are  faid  to  Differ  from  one  another^ 
when  fomething  may  be  faid  of  one  of  them3which  cannot  be  faid 

of  the  other  at  the  fame  time. 

2^ And  firft  of  alftit  is  manifeft  that  noTwo  Bodies  are  the  Same * 
for  feeing  they  are  Two,  they  are  in  two  places  at  the  fame  time ; 
as  that  which  is  the  Same ,  is  at  the  fame  time  in  one  and  the  fame 
place.  All  Bodies  therefore  differ  from  one  another  in  Number, 
namely 3as  One  and  Another;  fo  that  the  Same  and  different  in  Num¬ 
ber  are  Names  opposed  to  one  another  by  Contradldion. 

In  Magnitude  Bodies  differ  when  One  is  greater  then  Another3 
as  a  ( ubit  long,  and  tiro  Cubits  long,  of  two  pound  weight, and  of  three 
pound  weight.  And  to  thefc.  Equals  are  oppofed. 

:  O  ‘  -  Bodies 
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Bodies  which  differ  more  then  in  Magnitude  are  called  Unlike , 
and  t'nofe  which  differ  onely  in  Magnitude,  Like.  Alfo  of  Unlike 
Bodies  feme  are  faid  to  differ  in  the  Specie s,  other  in  the  Genw ;  in 
the  Species  when  their  difference  is  perceived  by  one  and  the  fame 
Senfe,  as  White  and  Black ;  and  in  the  Genm,  when  their  differenceis 
not  perceived  but  by  divers  Senfes,  as  white  and  Hot. 

2  y\nd  the  Like/iejs  3  or  Ik, Itkene Jc  3  Equality  or  Tne  quality  01 
one  Body  to  another ,  is  called  their  relation-  and  the  Bo¬ 
dies  themfelves  Relatives  or  Correlatives  ■,  Arifiotle  calls  them  ret. 

\  j.  T<.(  ..  the  fir  If  whereof  is  ufually  named  the  Antecedent,  and  the 
fecond  the  Confequent-,  and  the  Relation  of  the  Antecedent  to  the 
Conferment  according  to  Magnitude,  namely,  the  Equality,  the 
Excels  or  Defedt  thereof,  is  called  the  proportion  of  the 
Antecedent  to  the  Confequent,  fo  that  Proportion  is  nothing  but 
the  Equality  or  Inequality  of  the  Magnitude  of  the  Antecedent 
compared  to  the  Magnitude  of  the  Confequent  by  their  difference 
onlyf  or  compared  afro  with  their  difference.  For  Example,  the 
Proportion  of  Three  to  Two  confift s  only  in  this,  that  Three  exceeds 
Two  by.  Unity s  anfl  the  proportion  of  Two  to  Five  in  this ,  that 
Two  compared  with  Five  is  deficient  of  it  by.Three,  either  {imply, 
or  com  pared  with  the  numbers  different  and  therefore  in  the 
Proportion  of  Unequals  ,  the  Proportion  of  the  Leffe  to  the 
Greater  is  called  defect,  and  that  of  the  Greater  to  the  Leffe 


excess.  . 

4  Befides,  of  Unequal  s,  fome  are  more,  fomeicfic,  and  lomee- 
qually  .unequally  To  that  there  is  Prcportion-of  Prepirttoa,a&  well  as 
of  Magnitudes, namely,  where  two  Unequals  have  relation  to  two 
othcr  ihiequals^  as  when  the  Inequality  which  is  between  2  and 
3  is  compared  with  the  Inequality  which  is  between  4  and  5- 
In  which  Companion  there  are  alwayes  four  Magnitudes  ,  or 
(which,  is  all  one)  if  there  be  but.  three ,  the  nndlemoft  is  twice 
numbredt  and  if  the  Proportion  of  the  firii  to  tue  secon  be 
to  the  Proportion  of  the  third  to  the  fourth  ,  then  the  four  are  laid 
to  be  Proportionals  ■,  other  wife  they  are  not  Proportionals. 

s  The  Proportion  cf  the  Antecedent  to  the  Confequent,  con- 
fifts  in  their  Difference ,  not  onely  Amply  .taken,  but  alfo  as  compa¬ 
red  with  one  of  the  Relatives ;  that  is,  eitnerin  thaL  part  of  tie 

greater  bv  which  it  exceeds  the  leffe ,  or  in. the  Remainder  after 

h  v.  ,  the 
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the  lefTe  is  taken  out  of  the  greater  5  as  the  Proportion  of  Two  to 
Five,confifts  in  theThree  by  which  Five  exceedsTwo, not  inThree, 
{imply  onely  ,  but  alfo  as  compared  with  Five  or  Two.  For 
though  there  be  the  fame  difference  between  Two  gc  Five,  which 
is  between  Nine  and  Twelve,  namely  Three,  yet  there  is  not  the 
fame  Inequality*  and  therefore  the  Proportion  of  Two  to  Five ,  is 
not  in  all  Relation  the  fame  with  that  of  Nine  to  Twelve,  but 
onely  in  that  which  is  called  Arithmetical. 

6  But  we  mu  ft  not  fo  think  of  Relation ,  as  ‘if  it  were  an  Acci¬ 
dent  differing  from  all  the  other  Accidents  of  the' Relativejbut  one 
of  them  5  namely  that,; by  which  the  Companion  is  made.  ‘  For 
example,  the  likenefs  of  one  white  to  another  white  ,  or  its  ilnlike- 
nefs  to  Blacky  is  the  fame  Accident  with  its  ivhitenefi  •  and  tau&B) 
and  Inequality,  the  fame  Accident  with  the  Magnitude  of  the  thing 
compared',  though  under  another  Name*, .for that  which  is  called 
tvhite  or  Great ,  when  it  is  not  compared  with  fometlimg  elfe,  the 
fame  when  it  is  compared  is  called  Like  or  Unlike ,  Equal  or  Un¬ 
equal.^  And  from  this  it  follows  5  that  the  Caufes  of  the  Acci¬ 
dents  which  are  in  Relatives ,  are  the  Caufes  alfo  of  Likenejs  ,  tin- 
Itkenejf  y Equality  and  Inequality  gamely  he  that  makes  two  Un¬ 

equal  Bodies ,  makes  alfo  their  Inequality  5  and  he  that  makes  a 
Rule  and  an  A  (Sion,  makes  alfo,  if  the  Action  be  congruous  to  the 
Rul^,  their  Congruity^  if  Incongruous,  their  Incongruity.  And  thus 
much  concerning  Comparison  of  one  Body  with  another., 

'  .  7  But  the  Tame  Body  may  at  different  times  be  Compared 
with  it  felf.  And  from  hence  fprings  a  great  controverfie  among 
Philofophers  about  the  Beginning  of  Individuation  •  namely,  in 
what  fenfe  it  may  be  conceived  that  a  Body  is  at  one  time  the 
fame,  at  another  time  not  the  fame  it  was  formerly.  For  example, 
whether „a  Man  grown  old  be  the  fame  Man  lie  was  whilefi  he  was 
young,  or  another  Man,  or  whether  a  City  be  in  different  Ages  the 
Time,  or  another  City.  Some  place  Indiniduitym  the  Unity  of  Mat¬ 
ter  5  others  in  the  Unity  of  form s  and  one  fayes  it  confiftsin  the 
Unity  of  the  Aggregate  of  r all  the  Accidents  tooethev.  For  Matte?' ,  it  is 
pleaded,  that  a  lump  of  Wax, whether  it  bp  Spherical  or  Cubical, 
is  the  fame  Wax,  becaufe  the  fame  Matter.  For  Form ,  that  when 
a  Man  is  grown  from  an  Infant  to  be  an  Old  Man,  though  his  Mat¬ 
ter  be  changed,  yet  he  is  ftill  the  fame  Numerical  Man  f  for  that 
s  O  2  I  den- 
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Identity  which  cannot  be  attributed  to  the  Matter,  ought  probably 
to  be  afcribed  to  the  Form.  For  the  Aggregate  of  Accidents*  no  In- 
ftance  can  be  made ;  but  becaufe  when  any  new  Accident  is  gene¬ 
rated,  a  new  Name  is  commonly  impofed  on  the  Thing,  therefore 
he  that  aligned  this  caufe  of  Individuity ,  thought  the  thing  it  fell 
alio  was  become  another  thing.  According  to  the  fir  ft  Opinion, He 
that  fins,  and  he  that  is  punifhed  fhould  not  be  the  fame  Man ,  by 
reafon  of  the  perpetual  flux  and  change  of  Mans  Body  $  nor 
fhould  the  City  which  makes  Lawes  in  one  Age ,  and  abrogates 
them  in  another,  be  the  fame  City ;  which  were  to  confound  all 
Civil  Rights.  According  to  the  iecond  Opinion,  two  Bodies  exift- 
ing  both  at  once,  would  be  one  and  the  fame  Numerical  Lody^  for 
if  (for  example)  that  Ship  of  Thefeiu  (concerning  the  Difference 
whereof,  made  by  continual  reparation,  in  taking  out  the  old 
Planks,  and  putting  in  new,  the  Sophiftersor  Athens  were  wont 
to  dilpute)  were,  after  all  the  Planks  were  changed,  the  fame  Nu¬ 
merical  Ship  it  was  at  the  beginning  y  and  if  lome  Man  had  kept 
the  Old  Planks  as  they  were  taken  out,  and  by  putting  them  after¬ 
wards  together  in  the  fame  order,had  again  made  a  Ship  of  them, 
this  without  doubt  had  alfo  been  the  fame  Numerical  Ship  with 
that  which  was  at  the  beginnings  and  fo  there  would  have  been 

two  Ships  Numerically  the  fame,  which  is  abfurd.But  according 

to  the  third  Opinion,  Nothing  would  be  the  fame  it  was*,  fo  that  a 
Man  {landing,  would  not  be  the  fame  he  was^litting  *,  nor  the  VVa- 
ter  which  is  in  the  Veffel,  the  fame  with  that  which  is  poured  out 
of  it.  Wherefore  the  beginning  of  Individuation  is  not  alwayesto 
be  taken  either  from  Matter  alone, or  from  Form  alone. 

But  we  muft  confider  by  what  name  any  thing  is  called ,  when 
we  enquire  concerning  the  Identity  of  ity  font  is  one  thing  to  ask 
concerning  Socrates  whether  he  be  the  fame  Man ,  and  another  to 
ask  whether  he  be  the  fame  Body  y  for  his  Body  when  he  is  Old, 
cannot  be  the  fame  it  was  when  he  was  an  Infant ,  by  reafon  of  the 
difference  of  Magnitude*  for  One  Body  has  alwayes  One  and  the 
fame  Magnitude  y  yet  never thelefs  he  may  be  the  lame  Man.  And 
therefore  whenfoever  the  Name  by  which  it  is  asked  whether  a 
thing  be  the  fame  it  was,  is  given  it  for  the  Matter  onely ,  then  if 
the  Matter  be  the  fame,  the  thing  alfo  is  Individually  the  fame  5  as 
the  Wat  r  wh'ch  was  in  the  Sea,  is  the  fame  which  is  afterwards 
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in  the  Cloud-,  and  any  Body  is  the  fame,  whether  the  parts  of  it 
be  put  together,  or  difperfed,  or  whether  it  be  congealed  or  dilfol- 
ved.Alfo  if  the  Name  be  given  for  fuch  Form  a  sis  the  beginning  of 
Motion,  then  as  long  as  that  Motion  remains  it  will  be  the  fame 
Individual  thing-,  as  that  Man  will  be  alwayes  the  fame,  whole  A- 
ftionsand  Thoughts  proceed  all  from  the  lame  beginning  of  Mo¬ 
tion^  namely  ,  that  which  was  in  his  generation ;  and  that  will  be 
the  fame  River  ,  which  flows  from  one  and  the  fame  Fountain^ 
whether  the  fame  Water,  or  other  Water, or  fomething  elfe  then 
Water  flow  from  thence-and  that  the  fame  City,whofe  A<5ts  pro¬ 
ceed  continually  from  the  fame  Inftitution  ,  whether  the  Men  be 
the  fame  or  no.  Laftly,  if  the  Name  be  given  for  feme  Accident} 
then  the  Identity  of  the  thing  will  depend  upon  the  Matter  ;  for  by 
the  taking  away  and  lupplying  of  Matter}  the  Accidents  that  were 
are  deftroyed,  and  other  new  ones  are  generated,which  cannot  be 
the  fame  Numerically;  fo  that  a  Ship,  which  fignifies  Matter  fo  fi¬ 
gured,  will  be  the  fame,  as  long  as  the  Matter  remains  the  fame ; 
but  if  no  part  of  the  Matter  be  the  fame ,  then  it  is  Numerically, 
another  S  hip;  and  if  part  of  the  Matter  remain,  and  part  be  chan¬ 
ged,  then  the  Ship  will  be  partly  the  fame,  and  partly  not  the 
fame, 

CHAR, 
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Chap.  XII. 

Of  Quantity. 

i  The  ‘Definition  of  Quantity.  2  The  Expo  fit  ion  of  Quantity  what  it  is. 
g  flow  Lins,  Superficies  and  Solid  are  expo  fed.  4  Hoiv  Time  is-expofed . 

5  How  Number  u  expo  fed.  6  How  Velocity  is  expo  fed.  7  How  Weight 
is  expo  fed  8  How  the  Proportion  of  Magnitudes  is  expofe  d.  9  How  the 
Proportion  of  1  imes  and  Velocities  is  expofe d. 

Hat?  and  how  manifold  Dinienfion is  ,  has  been  faid 
in  the  8th.  Chapter?  namely  3  that  there  are  three 
Dimcn{ions,Line(cr  Length)Superficies  and  Solid; 
Every  one  of  which,  if  it  be  determined,  that  is,  if 
the  limits  of  it  be  made  known  is  commonly  cal¬ 
led  Quantity-,  For  by  £)umity  all  men  underftand  that  which  is 
iignified  by  that  word  ,  by  which  anfwer  is  made  to  the  queftion 
How  much  is  it.  Whcnfocver  therefore  it  is  asked  (for  example) 
Howlonv  is  the  Journey  ,  it  is  not  anfwered  indefinitely  Lengthy  nor 
when  it  is  asked,  blow  big  is  theEield is  it  anfwered  indefinitely  Su¬ 
perficies ;  nor  if  a  man  ask  How  great  is  the  bulk ,  indefinitely  Solid- 
hat  it  is  anfwered  determinately,The  Journey  is  a  hundredMiles; 
the  Field  is  a  hundred  Acres;the  Bulk  is  a  hundred  Cubical  Feet; 
or  at  leaft  in  fome  fuch  manner ,  that  the  Magnitude  of  the  thing 
enquired  after  may  by  certain  Limits  be  comprehended  in  the 
Mind,  quantity  therefore  cannot  otherwife  be  defined,  then 
to  be  a  Dimenfion  determined  or  a  Vimenfion ,  nhoft 3  Emits  are  fet  out  ^ei¬ 
ther  by  their  Place  ^  or  by  f  ome  Comparift on. 

2  And  jQumtity  is  determined  twowayes;  One,  by  the  Senfe, 
when  feme  fenfible  Objed  is  fet  before  it;  as  when  a  Line  ,  a 
Superficies  or  Solid,  of  a  Foot  or  Cubit, marked  out  in  fome  Mat¬ 
ter,  is  objeded  to  the  Eyes  •  which  way  of  Determining  is  called 
Expofitioni  and  the  Quantity  fo  known  is  called  Expofed  Quantity  ; 
Tne  Other, by  Memory,  that  is,  by  Companion  with  fome  Ex¬ 
posed  Quantity.  In  the  firft  manner ,  when  it  is  asked  of  what 
Quantity  a  thing  is,  it  is  anfwered,  of  fuch  Quantity  as -you  fee 
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Expofed.  Inthefecond  manner,  anfwer  cannot  be  made  but  by 
Comparifon  with  fome  Expofed  Quantity;  for  ifit  be  asked, How 
long  is  the  Way,  the  anfwer  is ,  fo  many  thoufand  Paces;  that  is 
by  Comparing  the  Way  with  a  Pace ,  or  fome  other  Meafure  de¬ 
termined  and'  known  by  Expofition ;  or  the  Quantity  of  it  is  to 
fome  other  Quantity  known  by  Expofition,  as  the  Diameter  of  a 
Square  is  to  the  Side  of  the  fame, or  by  fome  other  the  like  means. 
But  it  is  to  be  underftood  that  the  Quantity  Expofed  muft  be  fome 
Handing  or  permanent  thing  ,  fuch  as  is  marked  out  in  confident 
or  durable  matter ;  or  at  leaft  fomething  which  is  revocable  to 
fenfe;  lor  otherwife  no  Comparifon  can  be  made  by  it.  Seeing 
therefore  (by  what  has  been  laid  in  the  next  preceding  Chapter) 
Comparifon  of  one  Magnitude  with  another ,  is  the°fame  thinp- 
with  Proportion;  it  is  manifeft ,  that  Quantity  determined  in  the 
lecond  manner,  is  nothing  elfe  but  the  Proportion  of  a  Dimenfion 
not  Expofed  to  another  which  is  Expofed;  that  is,  the  Compari¬ 
fon  of  the  Equality  or  Inequality  thereof  with  an  Expofed  Quan¬ 
tity. 

3  Line  ^.Superficies  and  Sdids  are  Expofed,  Firft,  by  Motion ,  in 

fuch  manner,  as  (in  the  8th  Chapter)  I  have  faid  they  are  genera¬ 
ted;  but  fo,  as  that  the  Marks  of  luch  Motion  be  permanent  ;  as 
when  they  are  defigned  upon  fome  Matter,  as  a  Line  upon  Paper; 
or  graven  in  fome  durable  flatter.  Secondly,  by  Hppofitioei*^  as  when 
one  Line  or  Length  is  applyed  to  another  Line  or  Length,  one 
Breadtn  to  another  Breadth,  and  one  Thick nefs  to  another  Thick - 
nefs;  which  is  as  much  as  to  deferibe  a  Line  by  Points,  a  Superfi¬ 
cies  by  Lines,  and  a  Solid  by  Superficies ,  faving  that  by  Points  in 
this  place  are  to  be  underftood  very  fihoft  Lines ,  and  by  Superfi¬ 
cies  very  Thin  Solids.  Thirdly,  Lines  and  Superficies  may  beEx 
poled  by  namely  a  Line  maybe  made  by  Cutting  an  Ex¬ 

pofed  Superficies,  and  a  Superficies  by  the  Cutting  of  an  Expofed 

4  Time  is  Expofed  not  onelybythe  Expofition  of  a  Line,  but: 
alfo  of  fome  Moveable  thing ,  which  is  moved  Uniformly  upon: 
that  Line,  orat  leaft  is  fuppofed  fo  to  be  Moved.  For  feeing  Time, 
is  an  Idea  of  Motion  in  which  we  confider  Former  and  Latcr,that 
is,  Succelfion,  it  is  not  fufficient  for  the  Expofition  of  Time  that  a: 
Line  be  deferibed,  but  we  muft  alfo  have  in  our  Min.de  an  Imagi¬ 
nation. 
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nation  of  fome  Moveable  thing  paffing  over  that  Line?and  the  Mo¬ 
tion  of  it  muft  be  Uniform ,  that  Time  may  be  divided  and  com¬ 
pounded  as  often  as  there  {hall  be  need.  And  therefore  when  Phi- 
Jofophers  in  their  Demonftrations  draw  a  Line5  and  lay  3  Let  that 
Line  he  Time>  it  is  to  be  underft ood  as  if  they  faid5  Let  the  Conception, 
of  Uniform  Motion  upon  that  Line 5  he  Time .  For  though  the  Circles  in 
Dials  be  Lines  3  yet  they  are  not  of  thcmfelves  iufficient  to  note 
Time  by 3  except  alfo  there  be5or  be  fuppofed  to  be  a  Motion  or  the 

Shadow,  or  the  Hand.  ^  .  .  c 

5  Number  is  Expofed  either  by  the  Expofttion  or  1  oints ,  or  or 

the  Names  of  Number  One-,  Two-,  Threei&c.and  thole  Points  muft 
not  be  contiguous  3  fo  as  that  they  cannot  be  diftmguiilied  y 
Notes,  but  they  muft  be  fo  placed  that  they  may  be  difcerned  one 
from  another  •,  for  from  this  it  is  that  Number  is  called  Discrete 
Quantity, whereas  all  Quantity  which  isdefigned  by  Motion  ,  is 
Called  Continual  Quantity.  But  that  Number  may  be  Expoied  by 
the  Names  of  Number,  it  is  neceitary  that  they  be  recited  by 
heart  and  in  order,  as  One,  Two,  Three,  See.  for  by  faying  One, 
One,  One  and  fo  forward ,  we  know  not  what  Number  we  are 
at  beyond  Two  or  Three,  which  alfo  appear  to  lls  in  this  man¬ 
ner  not  as  Number,  but  as  Figure.  .. 

6  For  the  Expofition  of  Velocity  (which  by  the  Definition 
therof  is  a  Motion  which  in  a  certain  Time  paffeth  over  a  cer¬ 
tain  Space)  it  is  requilite  not  onely  that  Time  be  Expofed,  but 
that  there  be  alfo  Expofed  that  Space  which  is  tranfmitted 
by  the  Body  whofe  Velocity  we  would  determine  ,  and  that 
a  Body  be  underftood  to  be  Moved  in  that  Space  alfo  5  fo  that 
there  mud  be  Expoied  two  Lines  ,  upon  One  ox  which  Uniform 
Motion  muft  be  underftood  to  be  made,  that  the  Time  may  be 
determined,  and  upon  the  other  the  Velocity  is 
to  be  computed.  As  if  we  would  Expofe  the  A 

Velocity  of  the  Body  A,  we  draw  two  lines  A  B  c _ 

and  CD,  and  place  a  Body  in  C  alfo,  which 
done,  we  fay,  the  Velocity  of  the  Body  A  is  fo  great,  that  it 
paffeth  over  the  Line  A  Bin  the  fame  Time,  in  which  the  Bony 
C  paffeth  over  the  Line  C  D  with  Uniform  Motion. 

7  Weight  is  Expofed  by  any  Heavy  Body,  of  what  Matter  foever, 
fo  it  be  alwayes  alike  Heavy, 
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8  The  Proportion  of  two  Magnitudes  is  then  Expofed  when 
the  Magnitudes  themfelves  are  Expofed;  namely,  the  Propor¬ 
tion  of  Equality  ,  when  the  Magnitudes  are  Equal;  and  of  In¬ 
equality,  when  they  are  Unequal.  For  feeing  (by  the  5  th.  Ar¬ 
ticle  of  the  precedent  Chapter)  the  Proportion  of  two  Unequal 
Magnitudes  confifts  in  their  Difference  compared  with  either  of 
them ;  and  when  two  Unequal  Magnitudes  are  Expofed,  their 
Difference  is  alfo  Expofed;  it  follows,  that  when  Magnitudes 
which  have  Proportion  to  one  another  are  Expofed,  their  Propor¬ 
tion  alfo  is  Expofed  with  them;  and  in  like  manner,  the  Propor¬ 
tion  of  Equals(which  confifts  in  this,  that  there  is  no  Difference 
of  Magnitude  betwixt  them)  is  Expofed  at  the  fame  time  when 
the  Equal  Magnitudes  themfelves  are  Expofed.  For  Example, 
if  the  Expofed  Lines  A  B  and  C  D  be  Equal,  the 

Proportion  of  Equality  is  Expofed  in  them;  and  A  — — — B 

if  the  Expofed  Lines  E  F  &  E  G  be  Unequal, the  c - ~i> 

Proportion  which  E  F  has  to  E  G,and  that  which  e _ G  ....  -  F 

E  G  has  to  E  F  are  alfo  Expofed  in  them ;  for  not 
onely  the  Lines  themfelves ,  but  alfo  their  Difference  GF  is  Ex¬ 
pofed.  The  Proportion  of  Unequals  is  Quantity  ;  for  the 
Difference  G  F,  in  which  it  confifts,  is  Quantity.  But  the  Propor¬ 
tion  of  Equality  is  not  Quantity ,  becaufe  between  Equals  there  is 
no  Difference;  nor  is  one  Equality  greater  then  another,  as  one  In 
equality  is  greater  then  another  Inequality. 

9  The  Proportion  of  two  Times ,  or  of  two  Uniform  Velocities 5 
is  then  Expofed  ,  when  two  lines  are  expofed  ,  by  which 
two  Bodies  are  underftood  to  be  Moved  Uniformly  ;  and 
therefore  the  fame  two  Lines  ferve  to  exhibit  both  their 


own  Proportion ,  and  that  of  the  Times  and  Velocities  ,  ac¬ 
cording  as  they  are  confidered  to  be  Expofed  for  the  Magnitudes 
themfelves,  or  for  the  Times  or  Velocities.  For  let  the  two  Lines 
A  and  B  be  Expofed ;  their  Proportion  therefore  a  — — — 

(by  the  laft  foregoing  Article)  is  Expofed ;  and  if  B  -  - 
they  be  confidered  as  drawn  with  equal  and  U- 
niform  Velocity,  then  feeing  their  Times  are  greater,  or  equal,  or 
leffe,according  as  the  fame  Spaces  are  tranlmitted  in  greater,or  e- 
qual,or  leffe  Time,  the  Lines  A  and  B  will  exhibit  the  Equality  or 
Inequality, that  is,  the  Proportion  of  the  Times.To  conclude.  If  the 


P 
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fame  Lines  A  and  B  be  confidered  as  drawn  in  the  fame  Time, 
then  feeing  their  Velocities  are  greater,  or  equal,  or  leffe ,  accord¬ 
ing  as  they  pafs  over  in  the  fame  time  longer,  or  equal,  or  fhorter 
Lines, the  fameLines  A  and  B  will  exhibit  the  Equality  or  Inequa¬ 
lity,  that  is,  the  Proportion  of  their  Velocities. 
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Chap.  XII I. 

Of  AnaJogifaeor  the  Same 
Proportion. 

j  5  2  ,  3>  4*  The  Nature  and  Definition  of  Proportion  Arithmetical  and 
Geometrical,  5  The  Definition  and  fome  properties  of  the  Same  Arithme¬ 
tical  Proportion,  69  7.  The  Definition  and  Tranfmutations  of  Anal  0 gif  me, 
or  The  Same  Geometrical  Proportion.  8,9.  The  Definitions  of  Hyperlogifme 
and  Hypologifme ,  that  is,  of  Greater  and  Leffe  ‘Proportion ,  and  their  Tranf¬ 
mutations.  10,  11,12.  Comparifon  of  ^Analogical  quantities  according 
to  Magnitude,  13514,15.  Compofition  of  Proportions.  1(5,17, 18,  l9? 
2 c,  21,  2:,  25,  24,  25.  The  Definition  and  ‘Properties  of  Continual  Pro¬ 
portion.  26  ,  27  ,  28  ,  29,  (fomparifon  of  Arithmetical  and  Geometri¬ 
cal  Proportions. 


Note  that  in  this  Chapter ,  the  figne  -j-,  fignifies  that  the  quantities  be¬ 
twixt  which  it  is  put ,  are  added  together;and  this  figne — ft  he  Remainder  > 
after  the  later  quantity  is  take n  out  of  the  former*  Sothat  A-j-B  is  equal \ 
to  both  A  and  B  together ;  and  where  you  fee  A — B ,there  A  ts  the  Whole , 
B  the  part  taken  out  oftt^  and  A — B  the  Remainder.  *Alfo  two  letters 
fet  together  without  any  fign,  fignifies  ( unleffe  they  belong  to  a  Figure ) 
that  one  of  the  quantities  is  multiply  ed  by  the  other  ;  as  A  B  fignifies  tb* 
Produft  of  A.  multiply  ed  by  B. 


&  Little  art  not  intelligible  but  by  Comparifona 
Now  that  to  which  they  are  compared  is  fomc- 
thing  Expofed,  that  is,  fome  Magnitude  either 
perceived  by  Senfe,  or  fo  defined  by  Words, 
that  it  may  be  comprehended  by  the  Mind.  Alfo 
that  to  which  any  Magnitude  is  compared ,  is  either  Greater ,  or 
Lefs,  or  Equal  to  it.  And  therefore  Proportion  (  which  as  I  have 
fhewn,  is  the  Eftimation,  or  Comprehenfionof  Magnitudes  by 
Companion)  is  threefold;  namely  Proportion  of  Equality ,  that  is, 
of  Equal  to  Equal;  or  of  Excel]  e ,  which  is  of  the  Greater  to  the 
Leffe  5  or  of  Defect  ,  vvhidi  is  the  Proportion  of  the  Leife  to 
the  Greater.  ^ 
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Again,  every  one  of  thefe  Proportions  is  twofold  5  For  if  it  be 
asked  concerning  any  Magnitude  given ,  how  Great  it  is,  the  an- 
fwer  may  be  made  by  Comparing  it  two  wayes  ;  Firft,  by  faying 
it  is  greater  or  lelfe  then  another  Magnitude  by  lo  much;  as  Seven 
is  lelfe  then  Tenby  three  Unities  ;  and  this  is  called  Arithmetical 
Proportion.  Secondly  ,  by  faying  it  is  greater  or  lefie  then 
another  Magnitude  by  fuch  a  part  or  parts  thereof;  as  Seven  is  lefs 
then  Ten  bythree  tenth  parts  of  the  lame  Ten.  And  though  this 
Proportion  be  not  alwayes  explicable  by  Number  ,  yet  it  is  a 
determinate  Proportion,  and  of  a  different  kind  from  the  former, 
and  called  Geometrical  Proportion ,  and  moft  commonly  Proportion 

jimply.  _  . 

^  Proportion,  whether  it  be  Arithmetical  or  Geometrical, cannot 

be  Expofed  but  in  two  Magnitudes(of  which  the  former  is  comonly 
called  the  Antecedent ,  &  the  later  the  Consequent  of  the  Proportion) 
as  I  have  fhewn  in  the  8th.  Article  of  the  precedent  Chapter. And 
therefore  if  two  Proportions  be  to  be  compared,  there  mull  be 
four  Magnitudes  Expofed ,  namely  two  Antecedents  and  two 
Confequents;  tor  though  it  happen  fometimes ,  that  the  Confe- 
quent  of  the  former  Proportion  be  the  fame  with  the  Antecedent 
of  the  later,  yet  in  that  double  Comparifon  it  mult  of  necelfity  be 
twice  numbred;  fo  that  there  will  be  alwayes  four  Terms. 

3  Of  two  Proportions  ,  whether  they  be  Arithmetical  or 
Geometrical,  when  the  Magnitudes  compared  in  both  (which  Eu- 
clide  in  the  fifth  Definition  of  his  fixth  Book  calls  the  gmmttes  of 
Proportions)  are  equal,  then  one  of  the  Proportions  cannot  be  ei¬ 
ther  greater  or  lelfe  then  the  other;  For  one  Equality  is  neither 
greater  nor  lelfe  then  another  Equality.  But  of  two  Proportions 
of  Inequality,  whether  they  be  Proportions  of  Excefie  or  ol  De- 
fed,  one  of  them  may  be  either  greater  or  lelfe  then  the  other  ,  or 
they  may  both  be  equal ;  for  though  there  be  propounded  two 
Magnitudes  that  are  unequal  to  one  another,  yet  there  may  be  o- 
ther  two  more  unequal, and  other  two  equally  unequall, and  other 
two  lefs  unequal  then  the  two  which  were  propounded.  And  frorn 
hence  it  may  be  underftood  that  the  Proportions  of  Excels  and 
Defeft  are  Quantity.being  capable  of  More  &  Lefs  *  but  the  Pro¬ 
portion  of  Equality  is  no  t  Quantity  3  becaufenot  eapable3  neither 

vfMore  nor  of  Left.  And  therefore  Proportions  of  Inequality  may 

be 
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be  added  together  or  fubftra&ed  from  one  another ,  or  be  multi' 
plyed  or  divided  by  one  another,  or  by  Number ;  but  Proportions, 
of  Equality  not  fo. 

4  Two  Equal  Proportions  are  commonly  called  The  Same  Propor¬ 
tion  *  and  it  is  laid,  that  the  Proportion  of  the  firft  Antecedent  to 
the  firft  Confequcnt  is  the  fame  with  that  of  the  fecond  Antece¬ 
dent  to  the  fecond  Confequcnt.  And  when  four  Magnitudes  are 
thus  to  one  another  in  Geometrical  Proportion,  they  are  called 
Proportionals ,  and  by  fome  more  briefly  Anriogifme.  And  Greater 
Proportion  ,  is  the  Proportion  of  a  Greater  Antecedent  ^to  the 
lame  Confequent;  or  of  the  fame  Antecedent  to  a  Lefs  Conic - 
qucnt;and  when  the  Proportion  of  the  firft  Antecedent  to  the  firft 
Confequent,  is  greater  then  that  of  the  fecond  Antecedent  to  the 
fecond  Confequent ,  the  four  Magnitudes  which  are  fo  to  one  ano¬ 
ther  may  be  called  Hyperlogifme. 

Lef  Proportion  is  the  Proportion  of  a  Lefs  Antecedent  to  the 
lame  Conlequent,  or  of  the  lame  Antecedent  to  a  Greater  Confe¬ 
quent;  and  when  the  Proportion  of  the  firft  Antecedent  to  the 
firft  Confequent,  is  lefs  then  that  of  the  fecond  to  the  fecond,  the 
four  Magnitudes  may  be  called  Hypologifme. 

5  One  Arithmetical  Proportion  is  the  Same  with  another  A- 
rithmetical  Proportion,  when  one  of  the  Antecedents  exceeds  its 
Confequent, or  is  exceeded  by  it,as  much  as  the  other  Antecedent 
exceeds  its  Confequent,  oris  exceeded  by  it.  And  therefore  in 
four  Magnitudes  Arithmetically  Proportion^-!,  the  fum  of  the  Ex¬ 
tremes  is  equal  to  the  fum  of  the  Means.  For  if  A.  B ::  C.  D  be 
Arithmetically  Proportional,  and  the  Difference  on  both  fides  be 
the  fame  Excels  or  the  fame  Defeft  E ;  then  B-j-C  (if  A  be  great¬ 
er  then  B)  will  beequalto  A — E-f-C;  and  A-f-D  will  be  equal  to 
A4"C — E;  But  A— EH-C  and  A-j-C — E  are  equal.  Or  if  A  be 
lelstnen  B,  then  B-j-C  will  be  equal  to  A-j-E-j-C;  and  A-j-D ! 

will  be  equal  to  A-j-C-j-E;  But  A-fE-j-G ,  and  A-j-C-j-E  are  e- 
qual. 

Alfo  if  there  be  never  fo  many  Magnitudes  Ar  ithmetically  Pro¬ 
portional,  the  Sum  of  them  all  will  be  equal  to  the  Product  of  half 
the  number  of  the  Terms  multiplyed  by  the  Sumof  the  Extremes, 
For  if  A.  B::C.  D  ::  E.F  be  Arithmetically  Proportional,  the 
Couples  A-j-F,  B-j-E,  C-f-D  will  be  equal  to  oneanother;  and 

their. 


alo-  7 ‘HE  FIRST  GROUNDS  Parti;  • 

their  Sum  will  be  equal  toA-ff  F  multiplyed  by  the  number  of 
their  Combinations,  that  is,  by  half  the  number  of  the  Terms. 

If  of  four  Unequal  Magnitudes, any  two  together  taken  be  equal 
to  the  other  two  together  taken,  then  the  greateft  and  the  leaft  of 
them  will  be  in  the  tame  Combination.  Let  the  Unequal  Magni- 
tudesbe  A,B,C,D;and  let  A+B  be  equal  to  C+D;&  let  A  be  the 
<n-c  ateft  of  them  all ;  I  fay  B  will  be  the  leaft.  For  it  it  may  be,  let 
a  ly  of  the  reft,  as  D,  be  the  leaft.  Seeing  therefore  A  is  greater 
then  C,  and  B  then  D,  A-J-B  will  be  greater  then  C+D ;  which  is 

contrary  to  what  was  tuppofed. 

If  there  be  any  four  Magnitudes ,  the  Sum  of  the  greateft  and 
leaft,  the  Sum  of  the  Means,  the  difference  of  the  two  greateft, 
and  the  difference  of  the  two  leaft  will  be  Arithmetically  Proper - 
tlonaLFor  let  there  be  four  Magnitudes,  whereof  A  is  the  greateft, 

D  the  leaft,  and  B  and  C  the  Means  ;  I  lay  A-j-D.  B-j-C  : :  A — B. 
C— D  are  Arithmetically  Proportional.  For  the  difference  be¬ 
tween  the  firft  Antecedent  and  its  Confequent  is  this,  A-f-D— -B 
— C  •,  and  the  difference  between  thefecond  Antecedent  and  its 
Confequent  this,  A— B— C-f-D;  but  thefe  two  Differences  are  e- 
qual,  and  therefore  (by  this  5  th.  Article)  A+D.  B-f-C  : :  A— B. 
C—D  are  Arithmetically  Proportional. 

If  of  four  Magnitudes,  two  be  equal  to  the  other  two, they  will 
be  in  reciprocal  Arithmetical  Proportion.  For  let  A-J-B  be  equal 
to  Cff-Dj  I  fay  A.  C : :  D.B  are  Arithmetically  Proportional.  Fos 
if  they  be  not,  let  Aj.jQ  ::D.E  (iuppofingE  to'be  greater  or  lefs 
then  B)  be  Arithmetically  Proportional,  and  then  A+E  will  be  e- 
qual  to  C-j-D;  wherefore  A+B  and  C+D  are  not  equal;  which 
is  contrary  to  what  was  fuppofed. 

6  One  Geometrical  Proportion  is  the  iamewith  another  Geo¬ 
metrical  Proportion,  when  the  fame  Cauie  producing  equal  Ef. 
fedts  in  equal  Times,  determines  both  the  Proportions. 

If  a  Point  Uniformly  moved,defcribe  two  Lines  either  with  the 
fame,  or  different  Velocity ,  all  the  parts  of  them  which  are  con¬ 
temporary,  that  is,  which  are  deferibed  in  the  lame  time,  will  be 
Two  to  Two  in  Geometrical  Proportion,whether  the  Antecedents 
be  taken  in  the  fame  Line,  or  not.  For,  from  the  point  A  (in  the 
10  Figure  at  the  end  of  the  1 4  Chapter)  let  the  two  Lines  A  D, 
A  G,  be  deferibed  with  Uniform  Motion ;  and  let  there  be  taken 

in 
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iivthem  two  parts  A  B,  A  E?and  again  two  other  parts  AC,  A  F;; 
in  fuch  manner,  that  A  B?A  E,be  contemporary,and  likewTife  A  C, 
A  F  csntemporary.  I  fay  firft  (taking  the  Antecedents  A  A  C 
in  the  Line  A  D,  and  the  Conferments  A  E,  A  F  in  the  Line  A  G) 
that  A  B.  A  C  : :  A  E.  A  F  are  Proportionals.  For  feeing  (by  the 
8th.  Chapter  and  the  s  5  Article  )  Velocity  is  Motion  confdered 
as  determined  by  a  certain  Length  or  Line-in  a  certainTime  tranf- 
/nitted  by  it,  the  quantity  of  the  Line  A  B  will  be  determined  by 
theVelocity  and  Time  by  which  the  fame  A  B  is  defcribed*, and  for 
the  fame  reafon,  the  quantity  of  the  Line  A  C  will  be  determined 
by  the  Velocity  and  Time,  by  which  the  lame  A  C  defcribed; 
and  therefore  the  proportion  of  A  B  to  A  C  ,  whether  it  be  Pro- 
portion  of  Equality,  or  of  £xcefs  or  DefeU,  is  determined  by  the 
Velocities  and  Times  by  which  A  B,  A  C  are  defcribed ;  But  fee¬ 
ing  the  Motion  of  the  Point  A  upon  AB  and  A  C  is  Uniform,, 
they  are  both  defribed  with  equal  Velocity  $  and  therefore  whe¬ 
ther  one  of  them  have  to  the  other  the  Proportion  of  Majority  or 
of  Minority,  the  foie  caufe  of  that  Proportion  is  the  difference  of 
thcirTimes^and  by  the  fame  reafon  it  is  evident, that  the  proportion 
of  A  E  to  A  F  is  determined  by  the  difference  of  theirTimes  oncly. 
Seeing  therefore  A  B,  A  E,  asalfo  AC,  AF  are  contemporary, 
the  difference  of  the  Times  in  which  A  B  and  A  C  arc  defcribed, 
is  the  fame  with  that  in  which  A  E  and  A  F  are  defcribed. W her- 
fore  the  proportion  of  A  B  to  A  C,  and  the  proportion  of  A  E  to 
A  F  are  both  determined  by  the  fame  CaufeJBut  the  Caufe  which 
fo  determines  the  proportion  of  both ,  works  equally  in  equal 
Times,  for  it  is  Uniform  Motion;  and  therefore  (by  the  laft  prece- 
'  dent  Definition)the  proportion  of  A  B  to  AC  is  the  fame  with  that 
of  A  E  to  A  F;  and  confequently  A  B.  A  C  : :  A  E.  A  F  are  Propor- 
tionals*3which  is  the  firft. 

Secondly  (taking  the  Antecedents  in  different  Lines,)  I  fay,. 
AB.  AE::  AC.  A  F  are  Proportionals  ;  For  feeing  A  B ,  A  E 
are  defcribed  in  the  fame  Time,  the  difference  of  the  Velocities 
in  which  they  are  defcribed  are  thefolc  Caufe  of  the  proportion 
they  have  to  one  another.  And  the  fame  may  be  faid  of  the  pro¬ 
portion  of  A  Cto  A  F.  But  feeing  fyoth  the  Lines  A  D  and  A  G 
are  paffed  over  by  Uniform  Mot  ion,  the  difference  of  the  Veloci¬ 
ties  in  which  A  B,  A  E  are  defcribed,  will  be  the  fame  with  the 

*  diffe- 


rtiz  THE  FIRST  GROUNDS  Patt2. 

difference  of  the  Velocities,  in  which  AC,  AF  are  defcribed. 
Wherefore  the  Caufe  which  determines  the  proportion  of  AB 
to  A  E,  is  the  fame  with  that  which  determines  the  proportion  of 
A  C  to  A  F;  and  therefore  A  B.  A  E  : :  A  C.  A  F,  are  Proportio¬ 
nals  which  remained  to  be  proved. 

1  Corollary.  If  four  Magnitudes  be  in  Geometrical  Proportion, 
they  will  alfo  be  Proportionals  by  Permutation^  (that  is  ,  by  tranf- 
:pofing  the  Middle  Terms.)  Fori  have  (hewn,  that  not  onely  A  B. 

A  C  : :  A  E.  A  F,  but  alfo  that  (  by  Permutation)  A  B.  A  E  : :  A  C. 

A  F  are  Proportionals. 

2  Coroll.  E*  there  be  four  Proportionals ,  they  will  alfo  be  Pro¬ 
portionals  by  Ini  erfion  or  Comerfion ,  that  is ,  by  turning  the  Ante¬ 
cedents  into  Confequents.  For  if  in  the  la  ft  Analogifme ,  I  had  for 
A  B,  A  C,  put  by  Inverfion  A  C,  A  B,  and  in  like  manner  convert¬ 
ed  A  E,  A  F  into  A  F,  A  E,  yet  the  fame  Demonftration  hadfer- 
vedjror  as  well  AC,  A  B,  as  A  B,  A  C  are  oi  equal  V elocity$  and 
A  C,  A  F,  as  well  as  A  F,  A  C  are  Contemporary. 

3  Coroll.  If  Proportionals  be  added  to  Proportionals ,  or  taken 
from  them,  the  Aggregates,  or  Remainders  will  be  Proportionals. 
For  Contemporaries  whether  they  be  added  to  Contemporaries, 
or  taken  from  them ;  make  the  Aggregates  or  Remainders  Con¬ 
temporary  ,  though  the  Addition  or  Subftra6lion  be  oi  all  the 
Terms,  or  of  the  Antecedents  alone,  or  of  the  Confequents  alone. 

4  Coroll.  If  both  the  Antecedents  of  four  Proportionals,  or  both 
the  Confequents, or  all  the  Terms,be  multiplyed  or  divided  by  the 
fame  Number  or  Quantity,the  Products  or  Quotients  will  be  Pro¬ 
portionals.  For  the  Multiplication  and  Divifionoi  Proportionals, 
is  the  fame  with  the  Addition  and  Subftradion  oi  them. 

5  Coroll.  It  there  be  four  Proportionals,they  will  alfo  be  Propor¬ 
tionals  by  Compojition  (that  is ,  by  compounding  an  Antecedent  oi 
the  Antecedent  and  Confequent  put  together ,  and  by  taking  for 
Confequent  either  the  Confequent  fingly,or  the  Antecedent  fing- 
ly).  For  this  Compoiition  is  nothing  but  Addition  of  Proportio¬ 
nals,  namely,  of  Coniequents  to  their  own  Antecedents ,  which 
by  Suppofuion  are  Proportionals. 

6  Coroll.  In  like  manner*  if  the  Antecedent  fingly,  or  Confe¬ 

quent  iingly  be  put  for  Antecedent,  and  the  Confequent  be  made 
of  both  put  together,  thefe  alfo  will  be  Proportionals*  For  it  is 
the  Inver  yin  of  Por portion  by  Composition*  7 
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7  Coroll.  If  there  be  four  Froportionals,they  will  alfo  be  Propor¬ 
tionals  by  ViziJion(that  is,  by  taking  the  Remainder  after  the  Con- 
fequent  is  fubftra&ed  from  the  Antecedent,  or  the  Difference  be¬ 
tween  the  Antecedent  and  Confequent  for  Antecedent,and  either 
the  Whole  or  the  Remainder  for  Confequent ; )  As  it  A.B ; :  C.D 
be  Proportionals ,  they  will  byDivifion  be  A— B.B : :  C— D.D, 
and  A— B.A : :  C— D.  C ;  and  when  the  Confequent  is  greater 
then  the  Antecedent,  B — A.A : :  D — C.C,  and  B — A  B : :  D — C. 
D.  For  in  all  thefe  Divifions,Proportionals  are  (by  the  very  fuppo- 
lition  of  the  Analogifme  A.  B ; :  C.  D)  taken  from  A  and  B ,  and 
from  C  and  D.  • 

^  8  Coroll.  If  there  be  four  Proportionals  ,  they  will  alfo  be  Pro¬ 
portionals  by  the  Conzerfon  of  Projwtio n,  (that  is,  by  Inverting  the 
Divided  Proportion, or  by  taking  the  Whole  for  Antecedent,^  the 
Difference  or  Remainder  for  Confequent.)  As,  if  A.  B : :  C.D  be 
Proportionals,  then  A.  A— B  : :  C.  C— D,  as  alfo  B.  A— B : :  D. 
C— D  will  be  Proportionals.  For  feeing  thefe  Inverted  be  Propor¬ 
tionals,  they  are  alfo  themfelves  Proportionals. 

p  Coroll.  If  there  be  two  Analogifmes  which  have  their  quan¬ 
tities  equal,  the  fecond  to  the  fecond,  and  the  fourth  to  the  fourth, 
then  either  the  Sum  or  Difference  of  the  firft  quantities  will  be  to 
the  fecond,  as  the  Sum  or  Difference  of  the  third  quantities  is  to 
the  fourth.Let  A.B : :  C.D  and  E.  B : :  F.D  be  Analogifmes;  I  fay 
C+E.B : :  F.D  are  Proportionals.  For  the  faid  Analogifmes  will 
by  Permutation  be  A.C : :  B.D,  and  EJF  : :  B.D;and  therefore  A.C 
: :  E.F  will  be  Proportionals  (fot  they  have  both  the  proportion  of 
B  to  D  common.)  Wherefore  if  in  the  Permutation  of  the  firft 
Analogifme,  there  be  added  E  and  F  to  A  and  C,  which  E  and  F 
are  proportional  to  A  and  C  ,  then  (by  the  3d  Coroll.)  A+E.B:  : 
C-J-F.D  will  be  Proportional^  which  was  to  be  proved. 

Alfo  in  the  fame  manner  it  may  befhewn,  that  A— E.B : :  C  -{- 
F.D  are  Proportionals. 

7  If  there  be  two  Analogifmes,  where  foure  Antecedents  make 
an  Analogifme,their  Confequents  alfo  fhall  make  an  Analogifme; 
as  alfo  the  Sums  of  their  Antecedents  will  be  proportionall  to  the 
Sums  of  their  Confequents.For  if  A.B : :  C.D  and  E*F  : :  G.H  be 
two  Analogifmes  •  and  A.  E  : :  C.  G  be  Proportionals ,  then  by 
Permutation  A.C  : :  E.G,  and  E.G  : :  F.H,  and  A.C  : :  Bj5  will  be 
Proportionals ;  Wherefore  B.D  : :  E.G,  that  is,  B.D : :  F.H,  arid  by 
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Permutation  B.F  D.H  are  Proportionals;  which  is  the  firlt,  Se¬ 
condly  5  I  fay  A+E.B +.  F : :  G-KJ*p — H  will  be  P ropor  tionalls. 
For  feeing  A.E  .*  •  C.G  are  Proportional^  A+E  JE  : :  C+G.  G  will 
alfo  by  Compofition  be  Proportionals  3and  by  Permutation  A+E. . 
C+G  : :  E.G  will  be  Proportionals;  Wherefore  alfo  A+E. C+G 
: :  F-H  will  be  Proportionals.  Again,feeing(as  is  (hewn  above+.F  ;  : 
D.H  are  Proportionals)  B+F.  F  : :  D+H.  H  will  alfo  by  Compo- 
fition  be  Proportionals;  and  by  Permutation  B+F.  D+H : :  F.  H 
will  alfo  be  Proportionals  ;  Wherefore  A+E.  C+G  ::  B+F. 
D+H  are  Proportionals;  which  remained  to  be  proved. 

CorolL  By  the  fame  reafon,  if  there  be  never  fo  many  Arialo- 
gifmes,and  the  Antecedents  be  proportional  to  the  Antecedents) 
it  may  be  demonftrated  alfo  that  the  Confequcnts  will  be  propor¬ 
tional  to  the  Confequcnts  ,  as  alfo  the  Sum  of  the  Antecedents  to 
the  Sum  of  the  Conlequents. 

8  In  an  Hyperlogifme,  that  is3where  the  Proportion  of  the  tirft 
Antecedent  to  its  Confequent,is  greater  then  the  proportion  of  the 
lecond  Antecedent  to  its  Confequent3  the  Permutation  of  the  Pro¬ 
portionals)  and  the  Addition  of  Proportionals  to  Proportionated 
Subftra&ipn  of  them  from  one  another  ;  as  alfo  their  Compofition 
6c  Divifion,  6c  their  Multiplication  &  Divifion  by  the  fame  Num¬ 
ber)  produce  always  an  Hyperlogifme.  Forfuppofe- A.B  : :  C.D  £c 
A.C  : :  E.F  be  Analogifmes3  A+E.B : :  C+F.D  will  be  alfo  an  A- 
nalogifme;  But  A+E.B  C.  D  will  be  an  Hyperlogifmc; Where¬ 
fore  by  Permutation  3  A+E.  C  : :  B.  D  is  an  Hyperlogifme  ,  be- 
caufe  A.B : :  C.D  is  an  Analogifme.  Secondly?  it  to  the  Hypcrlo- 
gifine  A-f-E.  B : :  C.D  the  Proportionals  G  and  H  be  added,  A+ 


E+G.  B::,  C 
+G.  B  : :  C+F 


H.  D  will  be  an  Hyperlogifmc)  by  reafon  A+E 
H.  D  is  an  Analogifme.  Alfo  if  G  and  H.b,e  ta¬ 
ken  away,  A+E-  G.  B  : :  C— H.D  will  he  an  Hyperlogifmc ;  for 
A+E—  G.B::C+F—  H.D  are  an  Analogifme.  Thirdly,  by 
Compofition  A+E+B.  B  : :  C+D.  D  will  be  an  Hyperlogifmc) 
becaufe  A+E+B.B  : :  C+F+D.D  is  an  Analogifmed  fo  it  will 
be  in  all  the  varieties  of  Compofition.  Fourthly,  by  Divifion  A+ 
E— B.B :  .*  C— D.D  will  be  an  HyperIogifme,by  reafon  A+E— B. 
B::C+F— D.  D  is  an  Analogilmc.  Alfo  A+E — B.A+E;: 
C— 1+C  is  an  Hyperlogifme ;  for  A+E— B.  A+E  *:C--F — 
D.  C  is  an  Analogifme.  Fifthly ,  by  Multiplication  4  A+E.B : :  4 
C.D  is  an  Hyperlogifme >  becaufe  4  A.B  :  :4c.  D  is  an  Analo¬ 
gifme  5 
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gifme;  and  by  Divifion^A+^E.  B;  :^C.D  is  an  Hyperlogifme, 
becaufe  *  A.  B : :  \  C.  D  is  an  Analogifme. 

p  But  if  A+E.  B : :  C.  D  be  an  Hyperlogifme,  then  by  Inver  fi- 
on  B.  A+E : :  D.  C  will  be  an  Hypologifme,  becaufe  B.  A  : :  D.  C 
being  an  Analogifme,  the  firft  Confequent  willbe  too  great.  Alfo 
by  Converfion  of  Proportion  A+E.  A+E— B  : :  C.  C— D  is  an 
Hypologifme,  becaufe  the  Inverfion  of  it,  namely  A+E— B.  A+ 

E  : :  C — D.  C  is  an  Hyper logifme  (as  I  have  fhevvn  but  now).  So 
alfo  B. A+E— B:  .-D.C—D  is  an  Hypologifme ,+ecaufe  (as  I 

have  newly  fhewn)  the  Inverfion  of  it, namely  A+E— B.B  ::  C _ 

D.D  is  an  Hypcrlogifme.  Note  that  this  Hypologifme  A+E.  Aq- 
E — B  : :  C.C — Dis  commonly  thus  exprefled  $  If  the  proporti¬ 
on  of  the  Whole  (A+E)  to  that  which  is  taken  out  of  it  (B),be 
greater  then  the  proportion  of  the  Whole  (C)  to  that  v^hich  is 
taken  out  of  it  (D,)then  the  proportion  of  the  whole(  A+E)to  the 
Rcmainder(  A+E  —  B)wil  be  lefs  then  the  proportion  of  the  whole 
(G)  to  the  Remainder  (C— D.) 

10  If  thc&fe  be  four  Proportionals ,  the  Difference  of  the  two 
firft,  to  the  Difference  of  the  two  laft  will  be  as  the  firft  Antece¬ 
dent  is  to  the  fecond  Antecedent,  or  as  the  firft  Confequent  to  the 
fecond  Confequent.  For  if  A.  B : :  C.  D  be  Proportionals,  then  by 
Divifion  A— B.  B  : :  C — D.  D  will  be  Proportionals ;  and  by  Per¬ 
mutation  A— B.  C— D  : :  B.  D;  that  is,  the  Differences  are  pro¬ 
portional  to  the  Confequents,and  therefore  they  are  fo  alfo  to  the 
Antecedents. 

11  Of  four  Proportionals ,  if  the  firft  be  greater  then  thele- 
cond,  the  third  alfo  lhall  be  greater  then  the  fourth.  For  feeing 
the  firft  is  greater  then  the  fecond ,  the  proportion  of  the  firft  to 
the  fecond  is  the  proportion  of  Excefs;  But  the  proportion  of  the 
third  to  the  fourth  is  the  fame  with  that  of  the  firft  to  the  fecond; 
and  therefore  alfo  the  proportion  of  the  third'  to  the  fourth  is  the 
Proportion  of  Excefs  *  Wherefore  the  third  is  greater  then  the 
fourth.  In  the  fame  manner  it  may  be  proved  ,  that  whenfoever 
the  firft  is  lefs  then  the  fecond ,  the  third  alfo  is  lefs  then  the 
fourth^  and  when  thofe  are  equal,  that  thefe  alfo  are  equal. 

1 2  If  there  be  four  Proportionals  whatfoever  A  J3 : :  C.D,  and 
the  firft  and  third  be  multiplyed  by  any  one  number,  as  by  2  $  and 
again  the  fecond  and  fourth  be  multiplyed  by  any  one  number,  as 

CL2  bv 
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by  3  *  and  the  produd  of  the  firft  2  A,  be  greater  then  the  produd 
of  the  fecond  3  B;  the  produd  alfo  of  the  third  2  C,will  be  great¬ 
er  then  the  produd  of  the  fourth  3  D.But  if  the  produd  of  the  firft 
be  lefs  then  the  produd  of  the  fecond  ,  then  the  produd  of  the 
third  will  be  lefs  then  that  of  the  fourth.  And  laftly  ,  if  the  pre- 
duds  of  the  firft  and  fecond  be  equal,the  produds  of  the  third  and . 
fourth  fhall  alfo  be  equal.  Now  thisTheoreme  is  all  one  with 
Euclides  Definition  of  The  Same  Proportion ;  and  it  may  be  demon- 
ftrated  thus.  Seeing  A.  B : :  C.  D  are  Proportionals,  by  Permu¬ 
tation  alfo  (Art.6.Corol.i.)  A.  C  : :  B.D  will  be  Proportionals  * 
Wherelore  (by  the  4  Corol.  of  the  fame  6  Article)  2  A.  2  C  : :  3 
B.3  D  will  be  Proportionals;  and  again  by  Permutation  2  A.3  B : : 

2  C.3  D  will  be  Proportionals;  and  therefore  (by  the  laft  Article) 
If  2  A  be  greater  then  3  B,  then  2  C  will  be  greater  then  3D;  if 
lefs,  lefs;  and  if  equal,  equal;  which  was  to  be  demonftrated. 

13  If  any  three  Magnitudes  be  propounded,  or  three  things 
whatfoever  that  have  any  proportion  one  to  another,as  three  N  fi¬ 
bers,  three  Times,  three  Degrees,  &c ;  the  proportions  of  the  firft 
to  the  fecond,  and  of  the  fecond  to  the  third  together  taken ,  aree- 
qual  to  the  proportion  of  the  firft  to  the  third.  Let  there  be  three 
Lines  (for  any  proportion  may  be  reduced  to  the  proportion  of 
Lines)  AB,  A  C,A  D;  And  in  the  firft  place,  let  the  proportion  as 
Well  of  the  firft  A  B  to  the  fecond  A  C ,  as  ot  the  fecond  A  C  to 

the  third  A  D  be  the  proportion  of  Defcd, 

t _ Jt —  _Jl_ ?  or  of  Lefs  to  Greater ;  I  lay  the  proportions 

together  taken  of  A  B  to  A  C,and  of  A  C  to 
A  D,arc  equal  to  the  proportion  of  A  B  to  A  D.  Suppofe  the  Point 
A  to  be  moved  over  the  whole  Line  A  D  with  Uniform  Motion  3 
then  the  proportions  as  well  of  A  B  to  A  C,  as  of  A  C  to  A  D  are 
determined  by  the  difference  ot  the  Times  in  which  they  are  de- 
feribed;  that  is,  A  B  has  to  A  C  fuch  proportion  as  is  determined 
by  the  different  Times  of  their  defeription ;  and  A  C  to  A  D  luch 
proportion  as  is  determined  by  their  Times.  Bur  the  proporrion  of 
A  B  to  A  D  is  fuch  as  is  determined  by  the  difference  of  the  Times 
in  which  A  B  and  A  D  are  deferibed;  and  the  difference  of  the 
Times  in  which  A  B  and  A  C  are  defcribed,together  with  the  dif¬ 
ference  of  the  Times  in  which  A  C  and  A  D  are  described,  is  the 
fame  with  the  difference  of  the  Times  in  which  A  B  and.  A  D  are 

de- 
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delcribed.  And  therefore  the  fame  Caufe  which  determines  the 
two  proportions  of  A  B  to  A  C  and  of  A  C  to  A  D,  determines  al- 
fo  the  proportion  of  A  B  to  A  D.  Wherefore  (by  the  Definition  of 
the  Same  Proportion  delivered  above  in  the  6  Art.)the  proportion 
of  A  B  to  A  C  together  with  the  proportion  of  A  C  to  A  D,  is  the 
fame  with  the  proportion  of  A  B  to  AD. 

In  the  fecond  place,  let  A  D  be  the  fir  ft,  A  C  the  fecond,&:  A  B 
the  thirds  and  let  their  proportion  be  the  Porportio.n  of  Excels,  or 
of  Greater  to  Lcfs*  then,as  before,  the  proportions  of  A  D  to  A  C, 
and  of  A  C  to  A  B,  and  of  AD  to  ABvyillbe  determined  by  the 
difference  oftheir  Times  5  which  in  the  defeription  of  AD  and 
A  C,  and  of  A  C  and  A  B  together  taken ,  is  the  fame  with  the 
difference  of  theTimes  in  the  defeription  of  A  D  and  A  B.Wherc- 
fore  the  proportion  of  A  D  to  A  B  is  equal  to  the  two  proportions 
of  A  D  to  A  C  and  of  A  C  to  A  B. 

*  i  .  .  .  y  i  ‘ 

In  the  laft  place.  If  one  of  the  proportions ,  namely  of  AD  to 
A  B  be  the  Proportion  of  Excefs; .  and  another  of  them,  as  of  A  B 
to  A  C  be  the  Proportion  of  Deleft ,  thus  alfo  the  proportion  of 
AD  to  AC  will  be  equal  to  the  two  proportions  together  taken 
of  A  D  to  A  B,and  of  A  B  to  A  C.For  the  difference  of  the  Times 
in  which  A  D  and  A  B  are  deferibed  is  ExcefsofTimc;  for  there- 
goes  more  time  to  the  defeription  of  A  D  then  of  A  B ;  and  the 
difference  of  the  Times  in  which  AB  and  A  C  are  deferibed  is 
Defcft  of  Time,  for  lefs  Time  goes  to  the  defeription  of  A  B  then 
of  A  C^ but  this  Excels,  and  Defedf  being  adoed  together  make 
D  B-  B  C,which  is  equal  to  D  C,by  which  the  firft  A  D  exceeds 
the  third  A  C;  and  therefore  the  proportions  of  the  firft  AD  to 
the  fecond  A  B,  and  of  the  fecond  A  B  to  the  third  A  C;are  deter¬ 
mined  by  the  fame  Caufe  which  determines  the  Proportion  of 
the  firft  A  D  to  the  third  A  C.  Wherefore ,  If  any  three  Magni¬ 
tudes,  &c. 

i  Coroll.  If  there  be  never  fo  many  Magnitudes  having  propor¬ 
tion  to  one  another,  the  proportion  of  the  firft  to  the  laft  is  com¬ 
pounded  of  the  proportions  of  the  firft  to  the  lecond,o£  the  fecond 
to  the  thirds  &  fo  on  till  you  come  to  thelaft^  or,  the  proportion  of 
the  firft  to  the  laft,  is  the  fame  with  the  Sum  of  all  the  intermedi¬ 
ate  proportions.  For  any  Number  of  Magnitudes  having  proporti¬ 
on  to  one  another,as  A,B,C,D,Ebeing  propounded^the  proportion 
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of  A  to  E  (as  is  newly  flievvn)  is  compounded  of  the  Proportions  of 
A  to  D  and  ot  D  to  E-,  and  again  the  proportion  of  A  to  D,  of  the 
proportions  of  A  to  C,  and  of  C  to  D;  and  laftly,the  proportion  of 
A  to  C,  of  the  proportions  of  A  to  B,  and  of  B  to  G. 

2  Carol!:  From  hence  it  may  be  underftood  how  any  Wo  pro¬ 
portions  may  be  compounded.  For  if  the  proportions  of  AtoB, 
and  of  C  to  D  be  propounded  to  be  added  together,let  B  have  to 
fomething  elfe)  as  to  E,  the  lame  proportion  which  C  has  toD, 
and  let  them  be  fet  in  this  order  A)  B3E',  for  fo  the  proportion  of 
A  to  E  will  evidently  be  the  Sum  of  the  two  Proportions  of  A  to 
B,  and  of  B  to  E,  that  is,  of  *C  to  D.  Or  let  it  be  as  D  to  C  ,  fo  A 
to  fomething  elfe,  as  to  E,  and  let  them  be  ordered  thus  E,A,B;for 
the  proportion  of  E  to  B  will  be  compounded  of  the  proportions 
of  E  to  A  (that  is,  of  C  to  D),  and  of  A  to  B.  Alfoit  may  be  un¬ 
derftood  how  one  Proportion  may  be  taken  out  of  another.  For  if 
the  proportion  of  C  to  D  be  to  be  fubftra&ed  out  of  the  proporti¬ 
on  of  A  to  B,  let  it  be  as  C  to  D,fo  A  to  fomething  elfe,  as  E,  and 
fetting  them  in  this  order,  A,E,B,and  taking  away  the  proportion 
of  A  to  E,  that  is,  of  C  to  D,  there  will  remain  the  proportion  of 
EtoB. 

3  Corolk  If  there  be  two  Orders  of  Magnitudes  which  have 
proportion  to  one  another  beginning  and  ending  with  the  fame 
Magnitudes,  and  the  feveral  proportions  of  thefirft  Order  be  the 
lame  and  equal  in  number  with  the  proportions  of  the  fecond  Or¬ 
der^  then,  whether  the  proportions  in  both  Orders  be  iucceffive- 
Iy  anlwerable  to  one  another ,  which  is  called  Ordinate  Proportion, 
or  not  fucceffively  anfwerable,which  is  called  Perturbed  Proportion , 
the  firft  and  the  la  ft  in  both  will  be  Proportionals.For  the  Propor¬ 
tion  of  the  firft  to  the  laft  is  equal  to  all  the  intermediate  propor- 
ons-,  which  being  in  both  Orders  the  fame ,  and  equal  in  number, 
the  Aggregates  of  thole  proportions  will  alfo  be  equal  to  one  ano¬ 
ther;  but  to  their  Aggregates  the  proportions  of  the  firft  to  the 
laft  are  Equal ;  and  therefore  the  proportion  of  the  firft  to  the  laft 
in  one  Order,  is  the  fame  with  the  proportion  of  the  firft  to  the 
laft  in  the  other  Order.  Wherefore  thefirft  and  the  laft  in  both 
are  Proportionals. 

1 4  It  any  two  quantities  be  made  of  the  mutual  Multiplication 

of  many  quantities  which  have  proportion  to  one  another,  and 

the 
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the  Efficient  quantities  on  both  fides  be  equal  in  number,  the  pro¬ 
portion  of  the  Produdts  will  be  compounded  of  the  federal  pro' 
portions  which  the  Efficient  quantities  have  to  one  another. 

Firft,  let  the  two  Products  be  A  B5  and  C  D  ,  whereof  one  is 
made  of  the  Multiplication  of  A  intoB,  and  the  other  of  the 
Multiplication  of  C  into  D.  I  fay  the  porportion  of  A  B  to 
C  D  is  compounded  of  the  proportions  of  the  Efficient  A  to  the 
Efficient  C,  and  of  the  Efficient  B  to  the  Effi  cient  D.  For  let  A  By 
C  B  and  C  D  be  fet  in  Order;  and  as  B  is  to  D,  fo  let  C  be  to  ano¬ 
ther  quantity  as  E  ;  and  let  A,  C,  E ,  be  fet  alfo  in 
Order.  Then  by  (the  4  Coroll,  of  the  <5.  Art.)  it  will 
be  as  A  B'the  firft  quantity,to  CB  the  lecond  quan¬ 
tity  in  the  firft  Order,  lo  A  to  C  in  the  fecond  Or¬ 
der;  and  again,  as  C  B  to  C.  D  in  the  firft  Order, 
lo  B  to  D,  that  is,  (by  Confirmation)  fo  C  to  E  in  the  fecond  Or¬ 
der  ;  and  therefore  (by  the  laft  Corollary )  A  B.  C  D ; :  A.  E  will  be 
Proportionals.  But  the  proportion  of  A  to  E  is  compounded  of  the 
Proportions  of  A  to  C ,  and  of  B  to  D ;  Wherefore  alfo  the  pro¬ 
portion  of  A  B  to  C  D  is  compounded  of  the  fame. 

Secondly,  let  the  two  Products  be  ABF,  and  CDG,  each  of 
them  made  of  three  Efficients,, the  firft  of  A,  B  and  F,  and  the  fe¬ 
cond  of  C,D  and  G;  Ifay,  the  proportion  of  A  BF  to  C  DG  is 
compounded  of  the  proportions  of  A  to  C  ,  of  B  to  D  and  of  F 
toG.  For  let  them  be  fet  in  Order  as  befere;  and  as  Bis  to  D,  fo 
let  C  be  to  another  quantity  E ;  and  again,  as  F  is  to  G,  fo  let  E  be 
to  another,  FI ;  and  let  the  firft  Order  Band  thus  ,  A  B  F,  C  B  F> 
CDF  and  C  D  G;  and  the  fecond  Order  thus, 

A,  C,  E,  FI,  Then  the  proportion  of  A  B  F  to 
C  B  F  in  the  firft  Order,  will  be  as  A  to  C  in 
the  fecond;  and  the  Proportion  of  C  B  F  to 
CDF  in  the  firft  Order,  as  B  to  D,  that  is,  as 
C  to  E  (by  Confirmation)  in  the  fecond  Order; 
and  the  Proportion  of  CDF  to  C  DG  in  the 
firft,  as  F  to  G,  that  is,  as  E  to  H  (by  Confirm¬ 
ation)  in  the  fecond  Order;  and  therefore  ABF.  CDG  : :  A,  H 
will  be  Proportionals.  But  the  Proportion  of  A  to  H  is  com¬ 
pounded  of  the  Proportions  of  A  to  C ,  B  to  D  ,  and  F  to  Gr 
Wherefore  the  Proportion  of  the  Product  A  B  F  to  C  D  G  is  alio 
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compo  unded  of  the  fame.  And  this  operation  ferves,  how  many 
foever  the  Efficients  be  that  make  the  Quantities  given. 

From  hence  arifeth  another  way  of  Compounding  many  Pro¬ 
portions  into  One,  namely,that  which  is  fuppofed  in  the  5  Defini¬ 
tion  of  the  6  Book  of  Eucllde^ which  is,  by  multiplying  all  the  Ante¬ 
cedents  of  the  Proportions  into  one  another ,  and  in  like  manner 
all  the  Confequents  into  one  another.  And  from  hence  alfo  it  is 
evident  ,  in  the  fir  ft  place  ,  That  the  Caufe  why  Parallelograms, 
which  are  made  by  the  Dudion  of  two  ftraight  Lines  into  one  an¬ 
ther  3  and  all  Solids  which  are  equal  to  Figures  fo  made,  have 
their  proportions  compoundedof  the  proportions  of  the  Efficients; 
And  in  the  fecond  place ,  why  the  Multiplication  of  two  or  more 
Fradidns  into  one  another,  is  the  fame  thing  with  the  Compofiti- 
on  of  the  proportions  of  their  feveral  Numerators  to  their  feveral 
Denominators.  For  example,  lfthefe  Fractions  ^,4)  F  be  to  be 
multiplyed  into  one  another,  the  Numerators  1,1,3  are  ufft t0 
multiplyed  into  one  another,  which  make  6 ;  and  next  the  Deno¬ 
minators  7,3, 4,  which  make  24;  and  thefe  two  Products  make 
the  Fraction  Inlike  manner,if  the  proportions  of  1  to  2,of  2  to  3, 
and  of  3  to  4  be  to  be  compounded,  by  working  as  I  have  fhewn  a- 
bove,  the  fame  proportion,  of  6  to  2  4  will  be  produced. 

1 5  If  any  Proportion  be  compounded  with  it  felf  inverted,  the 
Compound  will  be  the  Proportion  of  Equality.  For  let  any  Pro¬ 
portion  be  given,  as  of  A  to  B ,  and  let  the  Inverfe  of  it  be  that  of 
C  to  D;  and  as  C  to  D ,  fo  let  B  be  to  another  quantity ;  for  thus 
they  will  be  compounded  (by  the  2  Coroll .  of  the  1 2  Art.)  Now  fee¬ 
ing  the  proportion  of  C  to  D  is  the  Inverfe  of  the  proportion  of 
A  to  B ,  it  will  be  as  C  to  D,  fo  B  to  A ;  and  therefore  if  they  be 
placed  in  Order  A,B,A,the  proportion  compounded  of  the  propor¬ 
tions  of  A  to  B,  and  of  C  to  D  will  be  the  proportion  of  A  to  A, 
that  is,  the  proportion  of  Equality.  And  from  hence  the  caufe  is 
e  vddent,why  two  equal  produds  have  their  Efficients  reciprocally 
proportional.  For,  for  the  making  of  two  produds  equal,the  pro¬ 
portions  of  their  Efficients  muft  be  fuch,  as  being  compounded 
may  make  the  proportion  of  Equality,  which  cannot  be ,  except 
one  be  the  Inverfe  of  the  other;  for  if  betwixt  A  and  A  any 
other  quantity  as  C  be  interpofed ,  their  order  will  be  AVC,A, 
aaid  the  later  proportion  of  C  to  A  will  be  the  Inverfe  of  the  for¬ 
mer  proportion  of  A  to  C.  16  A 
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16  A  Proportion  is  faid  to  be  multiplied  by  a  Number  when  it 
is  fo  often  taken  as  there  be  Unities  in  that  Number  ;  and  if  the 
Proportion  be  of  the  Greater  to  the  Lefs,  then  fhall  alio  the  quan¬ 
tity  oi  the  Proportion  be  increaled  by  the  Multiplication  ;  but 
when  the  Proportion  is  oi  the  Lefs  to  the  Greater,  then  as  the 
Num  er  increafetn3the  quantity  of  the  Proportion  diminiiheth;as 
in  the ie  three  Numbers  4,  2,  i,  the  Proportion  of  4  to  i,is  not  one- 
ly  the  Duplicate  of  4  to  2,  but  alfo  twice  as  great;  but  inverting  the 
order  of  thofe  Numbers  thus  1 ,2,45  the  Proportion  of  1  to  i  is 
greater  then  that  of  1  to  4;  and  therefore  though  the  proportion  of 
1  to  ^  be  the  Duplicate  of  1  to  2,  yet  it  is  not  twice  fo  great  as  that 
°5  1 5° h  hm  contrarily  the  half  of  it.  In  like  manner  ,  a  Propor- 
tion  is  laid  to  be  Divided,  when  between  two  quantities  are  inter- 
poled  one  or  more  Means  in  continual  Proportion  ,  and  then  the 
Proportion  of  the  firft  to  the  fecond  is  faid  to  be  Subduplicate 

of  that  of  the  firft  to  the  third  3  and  Subtriplicate  of  that  of  the 
firlt  to  the  fourth,  &c. 

This  mixture  of  Proportions  ,  where  fome  are  Proportions  of 
Excels,  others  of  Defeft  (as  in  a  Merchants  accompt  of  J Debitor 
ana  Credits)  is  not  fo  eafily  reckoned  as  fome  think ;  but  maketh 
t  e  Cornpolition  of  ProportionsfometimestobeAddition,fome- 
times  Subftradion ;  which  loundeth  abfurdly  to  fuch  as  have  al- 
wayes  by  Compofition  underftood  Addition,  and  by  Diminution 
Subl  raction.  Therefore  to  make  this  account  a  little  clearer  ,  we 
are  to  confider  (that  which  is  commonly  affumed,  and  truly)  that 

\  1  ?r  a  • e  nevcr  many  Quantities,  the  Proportion  of  the  firft  to 
1  C  j  *  \s  compounded  of  the  Proportions  of  the  firft  to  the  fe- 
cond3  and  of  the  fecond  to  the  third  ,  and  fo  on  to  the  laft,  without 
regarding  their  Equality,  Excefs  or  Defeft ;  So  that  if  two  Pro- 
portions,  one  °f  Inequality,  the  other  of  Equality  be  added  toge- 
t  er,  the  Proportion  is  not  thereby  made  Greater  nor  Lefs*,  as  for 
example,  if  the  Proportions  of  A  to  B  and  of  B  to  B  be  compound- 
c  Proportion  of  the  firft  to  the  fecond  is  as  much  as  the  Sum 
o  both,  becaufe  Proportion  of  Equality  (being  not  quantity)  nei- 
t  er  augmenteth  quantity  nor  leffeneth  it.  But  if  there  be  three 
quantities  A,B,C,  unequal,  and  the  firft  be  greateft,  the  laft  leaft, 
t  en  the  Proportion  of  B  to  C  is  an  addition  to  that  of  A  to  B,  and 

R  makes 
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makes  it  gr  eater;  and  on  the  contrary,  if  A  be  the  leaft,  and  C  the 

tZm hei^  rf“  *eW^a/on 

S  them  but  the  Diminution;  for  the  fame  quantity  (Me  the  5, 

«  vompared  with  two  other  quantities  hath  a  greater  Proportion 
to  the  leflfer  of  them  then  to  the  greater.  Likewife,  when  the  Pro- 

SKssa  s&s sassagES 

firft  to  the  third  be  greater  then  that  of  the 

0, The  moreone  exceeded,  another ,  the  proper., on  of  ,t  to  that  o- 

‘’Tunooft  SSee  quantities  in  continual  Proportion  A  B  4 ,  A 
cTAD “B era «C? therefore “  £ 

^SS^oA^ndofAentAl^thefane. 
the  proportions  of  AD  to  AC  and  of  A  d 

Proportions  of  Excels)  make  the  whole  Proprnuon  °{  £  A 

■c  ril  of  o  to  4)  not  onely  the  Duplicate  of  A  D  to  A  C  (that  ~, 

9  to  e)  but  alfo  the  Double ,  or  twice  fo  great.  -  Oghemherf^, 
becaufe  the  proportion  ol  ADtoAD  (or  9  to  9)  -  a.  J?  - 

orttxfEqnality, is noquantity, &yetgreater  then  that  of  AC^to  A 

D  (or  6  to  9)  it  will  be  as  0-9  to  0-6, lo  A  C  to  A  D,  and  a  aim 
ns  0-0  to  0-e ,  fo  0-6  to  0-4  ;buto — 4,  o  6,0  9  are  in  con 

thiual  proportion;  and  becaufe  9— -4  is  greater  then  o  ,  t  le  P 

SfojKto  0-6  will  be  Double  to  the  proportion  of  0-4  to 

o_9,'  Double  I  fay, and  yet  not  Duplicate,  but  Subduphcate 
If  any  be  nnfatisfied  with  this  ratiocinanon,let  him  firft  ranftd 

thatfby  E«m  5 ,3)  the  proportion  of  A  B  to  A  C  is  greater  J 
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that  of  A  B  to  A  D  whcrefoever  D  be 
placed  in  the  line  A  C  prolonged-,  and  A  BCD 
the  further  off  the  point  D  is  from  C?  111 

fo  much  the  greater  is  the  proportion  TTT”1  1  r~j~ 
of  A  B  to  A  C  then  that  of  /i  B  to  A  D. 

There  is  therefore  fome  point  (which  fuppofe  be  E  )  in  fuch  di- 
ftance-from  C?as  that  the  proportion  of  A  B  to  A  C  will  be  twice 
as  great  as  that  of  A  B  to  A  E.  That  confidered?  let  him  determine 
the  length  of  the  line  A  E?  and  demonftrate  (if  he  can)  that  A  E 
is  greater  or  lefs  then  A  D. 

By  the  fame  methods  if  there  be  more  quantities  then  three?  as 
A?B?  C?D  in  continual  Proportion?  and  A  be  theleaft?  it  may  be 
made  appear?  that  the  Proportion  of  A  to  Bis  Triple  Magnitude 
(though  Subtriple  in  Multitude)  to  the  Proportion  of  A  to  D. 

17  If  there  be  never  fo  many  quantities  ?  the  number  whereof 
is  odd?  and  their  Order  fuch?  that  from  the  middlemoft  quantity 
both  wayes  they  proceed  in  continual  Proportion  ?  the  proportion 
of  the  two  which  are  next  on  either  fide  to  the  middleraoft?is  Sub¬ 
duplicate  to  the  proportion  of  the  two  which  arc  next  to  thefe  on 
both  fides?  and  Subtriplicate  of  the  proportion  of  the  two  which 
are  yet  one  place  more  remote?  &c.  For  let  the  Magnitudes  be 
C?B?A?D?E?  and  let  A?  B?C?  as  alfo  A?  D?  E  be  in  Continual  Pro¬ 
portion;  I  fay  the  proportion  of  D  to  B  is  Subduplicate  of  the  pro¬ 
portion  of  E  to  C.  For  the  proportion  of  D  to  B  is  compounded  of 
the  proportions  of  D  to  A?  and  of  A  to  B  once  taken;  But  thepro- 
portion  of  E  to  C  is  compounded  of  the  fame  twice  taken  ;  and 
therefore  the  proportion  of  D  to  B  is  Subduplicate  of  the  propor¬ 
tion  of  Eto  C-  And  in  thtsfame  manner?  if  there  were  three 
Terms  on  either  fide?  irmight  be  demonftrated  that  the  propor¬ 
tion  of  D  to  B  would  be  Subtriplicate  of  that  of  the  Extremes? 
&c. 

1 8  If  there  be  never  fo  many  continual  Proportionals^  thefir  ft, 
fecond?  third?&c.  their  Differences  will  be  Proportional  to  them. 
For  the  feCond?  third?  &c.  arefeverally  Confequents  of  the  pre¬ 
ceding?  and  Antecedents  of  the  following  Proportion.  But  (by  the 
10  Art.)  the  Difference  of  the  firft  Antecedent  and  Confequent?  to 
Difference  of  the  fecond  Antecedent  and  Confequent  ?  is  as  the 
firft  Antecedent  to  the  fecond  Antecedent  ?  that  is  ?  as  the  firft 

R  2  Term 
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Term  to  the  fecond ,  or  as  the  fecond  to  the  third,  Sec.  in  continu- 

all|pr°lf  Xre' be  three  Continual  Proportionals,  The  Sum  of  the 
Extremes,  together  with  the  Mean  twice  taken ;  The  ^um  of  the 

Mean  and  either  of  the  Extremes  ;  and  the  W  Ext  erne 
are  Continual  ^ 

na'iTrby  Compofition  alfo  A+M^.CwUl  be  Prop- 

tZ&A  B+C  . ,  B 

+  20  LnfarConrinual’proportionals,  thegreateft  and  the  fad 
put  together, is  a  greater  quantity  then  the  other  two  put  together. 
Let  AM  • :  C.D  be  Continual  Proportionals.whereof  let  the  great- 
eft  be  A,  and  the  leaft  be  D;  I  &Y  A+D  is  greater  then  B+C  For 
(by  the  1  o  Art.)k — B.C  — D  : :  A.C  are  Proportionals;  and  there 
fore  A-B  is  (by  the  1 1  Art.)  greater  then  C-D  Add  B  on  both 
fides  and  A  will  be  greater  then  C+B— ' D.  And  again, add  D  on 
both  Tides ,  and  A+D  will  be  greater  then  B+  C;  which  was  to 

be  2  rif  there  be  four  Proportionals ,  the  Extremes  multiplied  in¬ 
to  one  another, &  the  Means  multiplied  into  one  another  wil  make 
equal  Products.  Let  A.B ; :  C.D  be  Proportionals,  I  lay . A  D >  is  e- 
qualtoBC.  Fof  the  Proportion  of  AD  toB  C  is  compounde 
(by  the  1 3  Art.)  of  the  Proportions  of  A  to  E, and  D  to  Uh  t  r, 
itsInverfeB  to  A; and  therefore  (by  the  c4  Art,  nus  Compo 
cd  Proportion  is  the  Proportion  of  Equality  ;  and  therefore  alfo 
the  Proportion  of  A  D  to  B  C  is  the  Proportion  of  Equality. 

Wherefore  they  are  equal.  .  f  ,  nrl% 

2  2  If  there  be  four  quantities ,  and  the  Proportion  of  the  hrft 

to  the  fecond  be  Duplicate  of  the  Proportion  of  *c  thirdtothe 
fourth,  the  Produft  of  the  Extremes  to  the  Product  of  the  Means 
will  be  as  the  third  to  the  fourth.  Let  the  four  Quantities 
C  and  D;  and  let  the  Proportion  of  A  to  B  be  Duphcateofthe 
Proportion  of  C  toD,I  fay  A  D,  that  is,  the  Produdof  A  intoD, 
is  to  BC,that  is,  to  the  Product  of  the  Means, as C  to  D.Forieci  g 
the  Proportion  of  A  to  B  is  Duplicate  of  the  proportion  of  C  to  L>, 
"  be  as  C  to  D,  fo  D  to  another  E,  then  A.B : C.E  vyiH -be  Pro* 
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portionals;  for  the  proportion  of  A  to  Bis  by  fuppofition  dupli¬ 
cate  of  the  Proportion  of  C  toD  5  and  C  toE  duplicate  alio  of 
that  of  C  to  D  by  the  Definition  ( 1 5  Art.)  Wherefore  (by  the  laft 
Article )  A  E  or  A  into  E,is  equal  to  B  C  or  B  into  C;  But  (by  the  4 
C troll.  of  the  6  Art.)  A  D  is  to  A  E  as  D  to  E,that  is,  as  C  to  D;and 
therefore  A  D  is  to  B  C  (which  as  I  have  (hewn,  is  equal  to  A  E) 
as  C  to  D  ;  which  was  to  be  proved. 

Moreover  ,  If  the  proportion  of  the  firft  A ,  to  the  fecond  B  be 
triplicate  of  the  proportion  of  the  third  C  to  the  fourth  D,the  Pro- 
du<ft  of  the  Extremes  to  the  produd  of  the  Means  will  be  dupli¬ 
cate  of  the  Proportion  of  the  third  to  the  fourth.  For  if  it  be  as  C 
toDfoD  toE,  and  again,  as  DtoEfoE  to  another  F,  then 
the  proportion  of  C  to  F  will  be  triplicate  of  the  proportion  of  C 
to  D*  and  confequently  A.B  : :  C.F  will  be  proportionals ,  and  A 
F  equal  to  B  C.13ut  as  A  D  to  A  F,  fo  is  D  to  F^  and  therefore  alfo 
as  A  D  to  B  C,  fo  D  to  F,  that  is,  fo  C  to  E  ;  But  the  proportion  of 
C  to  E  is  duplicate  of  the  proportion  of  C  to  D  ;  Wherefore  alfo 
the  proportion  of  A  D  to  B  C  is  duplicate  of  that  of  C  to  D ,  as 
was  propounded. 

23  If  there  be  four  Proportionals,  and  a  Mean  be  interpofed 
betwixt  the  firft  and  fecond,  and  another  betwixt  the  third  and 
fourth,  the  firft  of  thefeMeans  will  be  to  the  fecond,  as  the  firft  of 
the  Proportionals  is  to  the  third,  or  as  the  fecond  of  them  is  to  the 
fourth.  For  let  A.B :  :C.D  be  Proportionals,  and  let  E  be  a  Mean 
betwixt  A  and  F  a  Mean  betwixt  C  and  D;  I  fay  A.  C  : :  E.  F 
are  Proportionals.  For  the  proportion  of  A  to  E  is  Subduplicate 
of  the  proportion  of  A  to  B,  or  of  C  to  D.  Alfo  the  proportion  of 
C  to  F  is  Subduplicate  of  that  of  C  to  D^and  therefore  A.E  r:  C.F 
are  Proportionals  5  and  by  Permutation  A.C  :  :,E.  F  are  alfo  Pro- 
portionals;  which  was  to  be  proved. 

24  Any  thing  is  laid  to  be  divided  into  Extreme  and  Mean  Prc~ 

portion,  when  the  Whole  and  the  Parts  are  in  Cbntinual'Propor- 
tion.  As  (for  example)  when  Ad- B.  A.B “  are  Continual 
Proportionals*  or  when  the  ftraight  line  A  C  is  fo  divided  in  B,, 
that  AC.  AB.  BCtt  are  in  Continual  Proportion.  And  if 
the  fame  Line  A  C  be  again  divided  in  D,fo  R 

as  that  A  C.C  D.  A  D  dr  be  continual  Pro-  a - 1  —  j- — —  <*• 

portionals  •  then  alfo  AC.  A  B.  ADA  •  v 

will;  be  continual  Proportionals^  and  lrHIke  manner  ,,  though  in 

COHr- 
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contrary  order,CA.C  D.CB  v  will  be  continual  Proportionals; 
which  cannot  happen  in  any  Line  othervvife  divided. 

25  If  there  be  three  continual  Proportionals,  and  again,  three 
other  continual  Proportionals  which  have  the  fame  Middle 
Term,  their  Extremes  will  be  in  reciprocal  Proportion.  For  let  A. 
B.C  -rf  and  D.  B.  E  T  be  continal  Proportionals,  I  fay  A.D  :  :E. 

C  fhall  be  Proportionals.  For  the  Proportion  of  A  to  D  is  com- 
poundedof  the  Proportions  of  A  toB,  and  of  BtoD;  and  the 
Proportion  of  E  to  C  is  compounded  of  thofe  of  E  to  B,  that  is,  of 
B  to  A ,  and  of  B  to  C,  that  is,  of  A  to  B.  Wherefore  (by  Equali¬ 
ty)  A.D  : :  E.C.  are  Proportionals. 

26  If  any  two  unequal  quantities  be  made  Extremes,  and  there 
be  imcrpofed  betwixt  them  any  Number  of  Means  in  Geometri¬ 
cal  Proportion,  and  the  fame  Number  of  Means  in  Arithmetical 
Proporti5,the  feveralMcans  in  Geometrical  Proportion  wil  be  lefs 
then  the  feveral  Means  in  Arithmetical  proportion.For  betwixt  A 
the  lefler,  &:  E  the  greater  Extreme,  let  there  be  interpofed  three 
Means  B,A,D  in  Geometrical  Proportion,&  as  many  more  F,G,H 
in  Arithmetical  Proportion;  I  fay  B  will  be  lefs  thenF,ASthen  G,8£ 
Dthen  H.  For  firft,  the  difference  between  A  &:  F  is  the  fame  with 
that  between  F  &G,&  with  that  between  G  &H(by  theDefinition 
of  Arithmetical  Proportion*,)  &  therefore  the  difference  of  the  pro 
portionals  which  ftand  next  to  one  another ,  to  the  difference  of 
the  Extremes, is,when  there  is  but  one  Mean,half  their  difference; 
when  two,a  ;d  part  of  it;  when  three,  a  quarter, 8ec.  fo  that  in  this 
example  it  is  a  quaiter.  But  the  difference  between  D  and  E(by 
the  17 .An.)  is  more  then  a  quarter  A 

@f  the  difference  between  the  Ex-  _  — 

trernes  ,  becaufe  the  Proportion  is 
Geometrical ;  &  therefore  the  diffe¬ 
rence  between  A  and  D  is  lefs  then  3 
quarters  of  the  fame  difference  of  the  - 

Extremes.  In  like  manner ,  if  the  dif- b _ _  h 

ference  between  A&D  be  underftood 
to  be  divided  into  three  equall  parts, 

it  may  be  proved,that  the  difference  between  A  and  C  is  lefs  then 
two  quarters  of  the  difference  of  the  Extremes  A  &  E.  And  laftly, 
if  the  difference  betwfd>  A  and  C  be  divided  into  two  equal  parts, 
that  the  difference  between  AandB  is  lefs  then  a  quarter  of  the 
difference  of  the  Extremes  A  and  E.  From 


B 

£ 
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Prom  the  confideration  hereof  it  is  manifeft  ,  that  B  t. 

•is,  A  together  with  fomething  elfe  which  is  lefs  then  a  fourth  pare 
of  the  difference  of  the  Extremes  A  and  E ,  is  lefs  then  F ,  that  is, 
then  the  fame  A  with  fomething  elfe  which  is  equal  to  the  laid5 
fourth  part.  Alfo,  that  C that  is  A  with  fomething  elfe  which  is 
lefs  then  two  fourth  parts  of  the  faid  difference, is  lefs  then  G,that 
is,  then  A  together  with  the  faid  two  fourths.  And  laftly ,  thatD 
which  exceeds  A  by  lefs  then  thr-ee  fourths  of  the  laid  difference, 
is  lefs  then  H,  which  exceeds  the  fame  A  by  three  entire  fourths 
of  the  faid  difference.  And  in  the  lame  manner  it  would  be  if  there 
were  four  Means,  faving  that  in  Head  of  fourths  of  the  difference 
of  the  Extremes, we  are  to  take  fifth  parts;  and  To  on. 

27  Lemma .  If  a  quantity  being  given,  firft  one  quantity  be  both 
added  to  it  and  fubftra&ed  from  it,  and  then  another  greater  or 
leffe ,  the  proportion  of  the  Remainder  to  the  Aggregate,  is  great¬ 
er  where  the  lefs  quantity  is  added  and  fubifracied ,  then  where 
the  greater  quantity  is  added  and  fubftra&ed.  Let  B  be  added  to, 
and  fubftra&ed  from  the  quantity  A;fo  that  A— B  be  the  Remain¬ 
der,  and  A+B  the  Aggregate;  And  again  let  C,  a  greater  quanti- 
tity  then  B  be  added  to,  and  fubftra&ed  from  the  fame  A  ,  fo  that 
A— C  be  the  Remainder  and  A+C  the  Aggregate  ;  I  fay 
A— B.A+B : :  A— C.  A+C  will  be  an  Hyperlogifme.  For  A— B. 
A : :  A— C.  A  is  an  Hyperlogifme  of  a  lefs  Antecedent  to  the  fame 
Confequent;  and  therefore  A— B.A-J-B : :  A— C.  A+C  is  a  much 
greater  Hyperlogifme,  being  made  of  a  lefs  Antecedent  to  a  great- 
cr  Confequent. 

28  If  unequal  parts  be  taken  from  two  equal  quantities  ,  and 

betwixt  the  whole  and  the  part  of  each  there  be  interpofed  two 
Means,One  in  Geometrical, the  other  in  Arithmetical  proportion^ 
The  Difference  betwixt  the  two  Means  will  be  greateft,where  the 
Difference  betwixt  the  Whole  and  its  part  is  greateft.For  let  A  B 
6c  A  B  be  two  equal  quantities^  from  which  let  two  unequal  parts 
be  taken,  namely,  A  E  the  lefs,  and  A  F  the  greater  5  and  betwixt 
A  B  and  A  E  let  A  G  be  a  Mean  in  Geometrical  Proportion ,  and 
A  H>  a  Mean  in  Arithmetical  Proportion.  Alfo  betwixt  A  B  and 
A  F  let  A I  be  a  Mean  in  Geometri¬ 
cal  Porportion ,  and  A  K  a  Mean  in  ^  e  9  ^ 

Arithmetical  Proportion  *?  I  fay  H  G  A  1  p  '  “ 1  ~ 

is  greater  then  KI.  For  in  the  firft  , . — j »■»■■■■  .•(—», — 


B 


B 


place 


|  f.  A*  J->  ■*  "  - 

place  wc  have  this  Analogize  A  B.  A  G  : :  B  G.  G  E  (by  the  1 8 

Then  by  Ceimpofition  We  have  this  A  B+A  G.  A  B  : :  B  G  + 

An^  by  takiSe  hdves  of  the  Antecedents  this  third  f  AB-K A 
r  AR-  *B G  +  vGE  (that is BH).  B G. 

And  bv  Converfion  a  fourth  A  B.‘;  A  B+  r  A  G :  :  B  G.BH 
And  by  Divifion  this  fifths  A  B-l  A  GijA  B-K A  GnHG-B  U 
And  by  doubling  the  firft  Antecedent  ?  A  B-  A  G.  AB+AG  .  • « 

and  the  firft  Confequent  b  G.  BH. 

Alfoby  the  fame  method  may  becAfi_A  x.AB+AI :  :K  I.B  K. 

A  B  to  A  E  is  greater  to  to  of 
A  B  to  A  F,  the  proportion  of  A  B  to  A  G.which  is  half *e  £to  r 
proportion ,  is  greater  then  the  proportion  of  A  B  to  Altheha 
of  fhelefs  Proportion;  andthere for  e  A I  1S  g”*1"  ‘  ( 

Wherefore  the  proportion  of  A  B- A  G  to  A  B+A  9  P 

cedent  Lemma)  will  be  greater  then  the  proportio  o 
A  B4-A I  •  &  therefore  alfo  the  proportion  of  H  G  to  B  H  will  be 

greater  then  that  of  KItoBK,and  much  greater  Aen  die  pro- 
nortion  of  K I  to  B  H ,  which  is  greater  then  B  K,  (tor  B  His  tn 

half  of  B  E,  as  B  K  is  the  half  of  BE,  which  (by  wls^o 

lefs  then  B  E).  Wherefore  H  G  is  greater  then  K  I;  which  was  to 

^5lt is manifeft  from  hence,  toifany  f 
fed  to  be  divided  into  equal  parts  infinite  in  number,the  d  terence 
between  the  Arithmetical  and  Geometrical  Mei ms  will  bemfi- 
nitely  little,  that  is,  none  at  all  And  upon  this  foundation  ehiehy, 
the  Art  of  making  thofe  Numbers  which  are  called  Loganthn  e 

‘T^nSXi.htosbcp^nded^r.^e 

unequall ,  orequallto  one  another-,  andthere  be  ajothcrq  „ 
tlty  ■  which  multiplied  by  the  number  of  the  propound  1 
ties  is  equall  to  them  all/ that  other  Quantity  is  a  m  an  m  Anth 
me tica  11  Proportion  to  all  thofe  propounded  quantitie  *CHA  p_ 
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X  The  Definition  And  Properties  of  a  Straight  Line  2  The  Definition 
md  properties  of  a  Plain  Superficies.  *  3  Several  forts  of  Crooked  Lines. 
4  The  Definition  and  Properties  of  a  Circular  Line.  5  The  Properties  of 
a  Straight  Line  taken  in  a  'Plain.  6  The  Definition  of  Tangent  Lines. 
7/  The  Definition  of  an  Angleyand  the  kjndes  thereof.  8  In  Concentrick^Cir- 
cles ,  Arches  of  the  fame  ngle  are  to  one  another  as  the  whole  Circumfe- 
rences  are .  9  7  he  Quantity  of  an  sAngle  in  what  it  confifis.  10  The 
Difiintttonof  Angles  finiply  fo  called,  ii  Of  Straight  Lines  from  the 
(enter  of  a  Circle  to -a  Tangent  of  the  fame i  12  The  general  Definition 
of  Parallels ;  and  t he  Properties  of  Straight  Parallels.  13  The  Circum¬ 
ferences  of  Circles  are  to  one  another  as  their  Diameters  are.  14  In  Tri- 
anglesy  Straight  Lines  parallel  to  the  Bafes ?  are  to  one  another,  as  the  parts 
of  the. Sides  M  they  cutoffs  from  the  Vertex.:  15  By  what  Pratt  ion  of 
a  Straight  Line  the  Circumference  of  a  C ircle  is  made.  1 6  That  an  Angle 
of  Continence  is  flu  ant  ity,  hu  t  of  a  Different  findefrom  that  of  an  Angle 
finiply  fo  failed)  and  that  it  can  neither  add  nor  take  aw  ay  any  thing  from  the 
fame,  in  THUshKI  P&P/idatiXW'  -WaiUt  ix  ■  'jfMi  a 


j  MSfC f  mince 

gure^  an dw hat  are  like  Figures. 
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2".  1  .  *  *  i.  < :  i  '  l  •  *  •  1  *  *  •  ?  1  '  '  f  .  {  '*  '  v  •  •  ‘  .  \  t  ‘  '  ,  «  4  i 

*  '  *  '  4>  ?  *  *  j 

|Etwecn  two  points  given,  the  fborteft  Line  is 
that ?  whofe  extreme  points  cannot  bedr&wti 
further  a  funder,  withour  altering  the  quantity, 
that  is,  without  altering  the  proportion  of  that 
line  to  any  other  line  given  Ear  the  Magnitude 
ofaLine  is  computed  by  the  greateft  diftance 
which  may  be  between  its  extreme  points  5  $othat  any  one  Line* 
whether  it  be  extended,  or  bowed,  has  alwayesone  and  the  fame 
Length,  becaufc  it  can  have  but  one  greateft  diftance  between  its 

extreme  points. 

S  And 
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And  feeing  the  a&ion  by  which  a  Straight  Line  is  made  Croo¬ 
ked,  or  contrarily  a  Crooked  Line  is  made  Straight, is  nothing  but 
the  bringing  of  its  extreme  points  neerer  to  one  another,  or  the  fet- 
tinar  of  them  further  afundcr ;  a  CROOKE  d  W  may  rightly 
be  defined  to  be  That-,  wfofe  extreme  points  maffe  mderflood  to  be  drown 
farther  orders  and  a,  STRAIGHT  Line  to  be  That,  whoj'e  extreme 
points  cannot  be  drawn  further,  afundir  ;  and  comparatively  ,  A  more 
Crooked,  to  be  That  line  uhofe  extreme  points  are  neerer  to  one  another  then 
Me  of  the  other,  (fyppsfidg  both  the  Linestobe  of  equal  Length. )  Now 
howfoever  a  Line  be  bowed  ,  it  makes  alwayes  a  Sinus  or  Ca- 
vity,  fometimeson  one  fide ,  fometimes  on  another ;  So  that  the 
fame  Crooked  Line  may  either  have  its  whole  Cavity  on  one  Side 
onely,  ®r  it  may  have  it  pan  on  one  fide  and  part  on  other  tides. 
Which  being  well  underftood ,  it  will  be  eafie  to  under  Hand  the 
following  Comparifons  of  S  traight  and  Crooked  Lines. 

Lirftdfa  Straight  &  a  Crooked  Line  have  their  Extreme  points 
common,  the  Crooked  Line  is  longer  then  the  Straight  Line. ~ 
For  if  the  extreme  points  of  the  Crooked  Line  be  drawn  out  to 
their  greateft  diftance,it  wil  be  made  a  ftraight  line, of  which  that 
which  was  a  Straight  Line  from  the  beginning  will  be  but  a  part; 
and  therefore  the  Straight  Line  was  ihortcr  then  the  Crooked 
Line  which  had  the  fame  extreme  points.  And  for  the  lame  rea- 
fon,  if  two  Crooked  Lines  have  their  extreme  points  commomand 
both  ®f  them  have  all  their  cavity  on  one  and  the  lame  liae  ,  the 
outermoft  of  the  two  will  be  the  longeft  Line*  ,  T  . 

Secondly  5  A  Straight  Line  and  a  perpetually  Crooked  Line 
canot  be  coincident,no  not  in  the  leaft  part. For  if  they  fhould,then 
not  pndy  fome  Straight  Line  would  have  its  extreme  points  com- 
mol  with  fome  Crooked  Line ,  but  alfo  they  would  by  reafon  of 
their  coincidence,  be  equal  to  oneanothcr;  which ,  as  I  have  new- 
Jy  {hewn,  cannot  be. 

Thirdly,  Between  two  points  given  there  can  be  underftood  but 
erne  ftraight  Line;  becaufe  there  cannot  be  more  then  one  leaft  In¬ 
terval  or  Length  between  the  fame  points.  For  if  there  maybe 
two,they  will  either  be  coincident}  and  fo  both  of  them  will  be  one 
S  traight  Line;  or  if  they  be  not  coincident ,  then  the  application 

@f  one  to  the  other  by  exteofion*  will  make  the  extended  Line 

have 
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h  4vc i»‘«ttcW€.ppin.ts  at greater  thtn  the  other*  and 

consequently  it  was  Crooked  from  the  beginning. 

Fourthly,  From  this  laft  it  follows  ,  that  tWo  Straight  Lines 
cannot  include  a  Superficies.  Forif  they  have  both  their  extreme 
points  common,  they  are  coincident  5  and  if  they  have  but  one,  or 
neither  of  them  common,  then  at  one,  or  both  ends,  the  extreme 
points  will  be  disjoyned,  and  include  no  Superficies ,  but  leave  all 
open  and  undetermined. 

Fifthly,  Every  part  of  a  Straight  Line  is  a  Straight  Line.  For 
feeing  every  part  of  a  Straight  Line  is  the  leaft  that  can  be  drawn 
between  its  own  extreme  points,  if  all  the  parts  fhould  not  confti- 
tute  a  Straight  Line,  they  would  all  together  be  longer  then  the 
whole  Line. 

a  A  P  L  A  IN ,  or  a  Plain  Superficies  y  is  that  which  is  described  by  a 
Straight  Line  fa moved  that  all  the  feveral  points  thereof  describe  fever ai 
Straight  Lines. h  ftraight  line  therefore  is  nctefTarily  all  of  it  in  the 
fame  Plain  which  it  deferibes.  AMo  the  S  traight  Lines  which  are 
made  bv  the  points  that  defcribeaPlain,  are  all  of  them  in  die 
Same  Plain.  Moreover  ,  if  any  Linewhatfofever  be  moved  in  a 
Plain,  the  Lines  which  are  deferibed  by  it  are  all  of  them  in  the 
lame  Plain.  -  *  j;  -  ■ 

AH  afoet  Superficies  whicharc  not  Plain, are  Crooked, that  fsiare 
either  Concave  or  Convex.  And  the  fame  Comparifons  which  were 
made  of  Straight  and  Crooked  Lines:  may  alfo  be  made  of  Plain 
and  Crooked  Superficies.  For 

Firft,  if  a  Plain  and  a  Crooked  Superficies  he  terminated  with 
the  fame  Lines,  the  Crooked  Superficics  is  greater  then  the  Plain 
Superficies.  Forif  the  Lineiotwhich  the  Crooked  Superficies 
confiftsbeextendcditfhey  will  be  found  to  be  longer  thenthofe  of 
which  the  Plain  Superficies  confifts ,  which  cannbt  be  extended 
becaufe  they  are  Straight. 

Secondly,  Two  Superficies,  whereof  the  one  is  Plain,  and  the  0- 
thcr  continually  Crooked,  cannot  be  coihcident,no  not  in  the  leaft 
part.  Forif  they  were  coincident  they  would  be  equal  5  nay,  the 
lame  Superficies  would  be  both  Plain  and  Crooked,  whichls  im- 
poflible.  .  .  .  :  : 

Thirdly,  Within  the  fame  terminating  Lines,  there  oanbeno 
more  then  oiie  Plain  Superficiesj  becaufe  there  can  be  but  orte  leaft 
Superficies  within  the  fame.  S  2  Fourth- 


u 
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Fourthly, No  number  of  PlaiivSuperficies  can  include  a  Solid, 
unlefs  more  then  two  of  them  efti  in  a  Common  forte*.  'For  if 
two  Plains  have  both  the  fame  terminating  Lines  ,  they  are 
coincident ,  that  is,  they  are  but  one  Superficies  5  and  if  their 
terminating  Lines  be  not  the  fame,  they  leave  one  or  more  fides 

open.’  -  ' 

Fifthly, Every  parrot  a  Plairi  Superficies  is  a  Plain  Superficies . 
For  feeing  the  whole  Plain  Superficies  is  the  lead  ot  all  tnofe  that 
have  the  fame  terminating  Lines;  and  alfo  every  part  of  the  lame 
Superficies  is  tile  lead  of  all  thole  >t\m  are  terminated  with  the 
fame  L  ines  s  if  every  part  fhbuM  riot  icbnditute  a  Plain  S  ups  r  ficies, 
all  the  parts  put  together  would  not be  equal  to  the  wiioiev 

3  Of  Stmgbtnejf ,  whether  it  be  m  Lines,  or  in  S  u  per  ft  cie  s-t  here 

is  but  one  kinde*  but  of  Crookednejl  there  are  many  kindes  -  for  of 
Crooked  Magnitudes,  fome  are  Congrum  p  that  is  are  coincident 
when  they  are  applyed  to  one  a  not  her  5  others  are  Incorrgrmiu^  A- 
gain,  fome  are  ot  mi  form  that  is,  have  their  parts 

tiowfoever  taken, congruous  to  one  another^  others  are 

oro( fever  al  Forms.  Moreover,of  fuch  as  are  Crooked,(bme  are  Cort~ 
timulty  Crooked ,  others  have  fart*  which  are  nop  Crooked. f 

4  If  a  Straight  Line  be  moved  in  a  Plain ,  in  fuch  manner,  that 
while  one  end  of  if'ftands  dill,  the  whble  Line  be  carriedround  a- 
bout,til  it  come  again  into  the  fame  place  from  whence  it  was  firft 
moved, it  will  deferibe  a  plain  Superficies,  which  will*  be  termina¬ 
ted  every  way  by  that  Crooked  Line  which  is  made  by  that  end 
of  the  Straight  Line  which  was  carried  rounds  Now  t  us  Super¬ 
ficies  is  called  a  Cl  RC  L  E  ;  and  of  this  Circle ,  the  Unmoved 
Point,  is  the  the  Center  •  the  Crooked  Line  which  teriminates  it,  the 


diameter  or  Radius  *  and  anyftraight  Line  which  paiTeth  through 
tho  Center,  and  is  terminated  on  both  fides  in  the  Circumference 
is  called  the  Diameter .  Moreover,  every  point  of  the  Radius  which 
deferibes  the  Circle, deferibes  in  the  fame  time  its  own  Perimeter, 
terminating  its  own  Circle ,  which  is  laid  to  be  Cmce.  trick  to  all 
the  other  Circles ,  becaufe  this  and  all  thofe  have  one  common 
Center. 

Wherefore  in  every  Circle,  ail  Straight  Lines  from  the  Cen- 

r—  •  -  5  r:‘  ;k  ’  *  A'ji.  .  ✓  ter 
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ter  to  the  Circumference  are  equal.  For  they  are  all  coincident 
with  the  Radius  which  generates  the  Circle. 

Alfo  the  Diameter  divides  both  the  Perimeter  and  the  Circle 
it  felf  into  two  equal  parts.  For  if  thofe  two  parts  beapplyedto 
one  another,  and  the  Semiperimeters  be  coincident  ,  then  feeing 
they  have  one  common  Diameter,  they  will  be  equals  and  the  Se¬ 
micircles  will  be  equal  alfo-,  for  thefe  alio  will  be  coincident.  But 
if  the  Semiperimeters  be  not  coincident,  thenfome  one  ftraight 
Line  which  pafles  through  the  Center  (which  Center  is  in  the 
Diameter)  will  be  cut  by. them  in  two  points.  Wherefore  5  feeing 
all  the  ftraight  Lines  from  the  Center  to  the  Circumference  are  e- 
qual,  a  part  of  the  fame  ftraight  Line  will  be  equal  to  the  whole  ; 
which  is  impoffible. 

For  the  lame  reafon  the  Perimeter  of  a  Circle  will  be  Uni¬ 
form,  that  is,  any  one  part  of  it  will  be  coincident  with  any  other 
equal  part  of  the  fame. . 

5  From  hence  may  be  collected  this  property  of  a  Straight  Line, 
namely,  that  it  is  all  conteined  in  that  Plain  which  ccnteins  both 
its  extreme  points.  For  feeing  both  its  extreme  points  are  in  the 
Plain,  that  Straight  Line  which  deferibes  the  Plain  will  pals 
through  them  both*  and  if  one  of  them  be  made  a  C  enter;  and  at 
the  diftance  between  both,  a  Circumference  be  defcribed,whofe 
Radius  is  the  S  traight  Line  which  deferibes  the  Plain,  that  Cir¬ 
cumference  will  pafs  through  the  other  point.  Wherefore 
between  the  two  propounded  points  ,  there  is  one  ftraight  line 
(by  the  Definition  of  a  Circle)  conteined  wholly  in  the  propound¬ 
ed  Plain  $  and  therefore  if  another  ftraight  Line  might  be  drawn 
between  the  fame  points ,  and  yet  not  be  conteined  in  the  fame 
Plain,  itwould  follow,  that  between  two  points  two  ftraight  lines 
may  be  drawn;  which  has  been  demonftrated  to  be  impoffible. 

Itmayalfobe:cplle(fted,Thatif  two  Plains  cut  one  another, 
their  common  fe&ion  will  be  a  ftraight  Line. For  the  two  extreme 
points of  theint;erfe<ftion are  in  both  the  interfering  Plains;  and 
between  thofe  points  a  ftraight  Line  may  be  drawn;  but  a  ftraight 
Li  ne  between  any  two  points  is  in  the  lame  Plain  m  which  the 
Points  are;  and  feeing  thefe  are  in  both  the  Plains,  the  ftraight 
line  which  connects  them  will  alio  be  in  both  the  lame  Plains,and 
therefore  it  is -thee  onion  left  ion  of  both.And  every  otherLine  that 
vrf  can 
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can  be  drawn  between  rhofe  points  will  be  either  coincident  with 
that  Line;  that  is,  it  will  be  the  Same  Line;  or  it  will  not  be  co¬ 
incident;  and  then  it  wil  be  in  neither,or  but  in  one  ofthofe  Plains. 

Asa  ftraight  Line  may  be  underftood  to  be  moved  round  about 
whileft  one  end  thereof  remains  fixed,  as  the  Cotter ;  foin  like 
manner  it  is  eafie  to  underftand ,  that  a  Plain  may  be  circumdu- 
ced  about  a  ftraight  line,  whileft  the  ftraight  line  remaines  ftill  in 
one  and  the  fame  place ,  as  the  Axis  of  that  motion.  Now  from 
hence  it  is  manifeft,  that  any  three  Points  are  in  fome  one  Plain. 
For  as  any  two  Points,  if  they  be  connected  by  a  ftraight  Line, are 
underftood  to  be  in  the  fame  Plaine  in  which  the  ftraight  Line 
is ;  fo,  if  that  Plaine  be  circumduced  about  the  fame  ftraight 
Line ,  it  will  in  its  revolution  take  in  any  third  Point,  howloe- 
ver  it  be  fituate ;  and  then  the  three  Points  will  be  all  in  that 
Plaine-,  and  consequently  the  three  ftraight  Lines  which  connect 
thofe  Points, will  alfo  be  in  the  fame  Plain.  ■  '  -  •  :  ' 

6  Two  Lines  are  faid  to  Touch  one  another ,  which  being  both 
drawne  to  one  and  the  fame  point ,  will  not  cut  one  another, 
though  they  be  produced ,  produced  I  fay  in  the  fame  manner  in 
which  they  were  generated.  And  therefore  if  two.  ftraight  Lines 
touch  one  another  in  any  one  point, they  wil  be  contiguous  through 
their  whole  length.Alfo  two  Lines  continually  crooked  wil  do  the 
fame,  if  they  be  congruous,  and  be  applyed  to  one  another  accord¬ 
ing  to  their  congruity  ;  otherwife  ,  if  they  be  incongtuoufly 
applyed,  they  will,  as  all  other  crooked  Lines,  touch  one  an¬ 
other  ( where  they  touch )  but  in  one  point  onely.  Which  is 
manifeft  from  this,  that  there  can  be  no  congruity  between  a 
ftraight  line  and  a  line  that  is  continually  crooked;  tor  otherwife 
the  fame  line  might  be  both  ftraight  and  crooked.  Befides  when 
a  ftraight  line  touches  a  brooked  tine ,  if  the  ftraight  line  be  never 
fohttle  moved  about  upon  the  point  of  contaft ,  it  will  cfut  the 
crookedline;  for  feeing  it  touches  it  but  in  one  {Joint ,  ifitirtcline 
anyway,  it  will  do  more  then  touch  it;  that  is,  it  will  cither  be 
congruous  to  it,  or  it  will  cut  it;  but  it  cannot  be  congruous  to  it; 
and  therefore  it  will  cut  it. 

7  An  Angle ,  according  to  the  moft  general  acception  of  the 
word,  maybe  thus  defined;  when  two  Lines, or  many  Superficies  con- 

\  r,urrc\  in  one  foie  point,  and  diverge  every  where  elfe ,  the  quantity  of 
W  that 
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that  diver gmt  U  an  A  N  G  L  E.And  an  Angle  is  of  two  fortsjfor  firft 
it  may  be  made  by  the  concurrence  of  Lines ,  and  then  it  is  a  5a- 
per fcitdl  Angle  $  or  by  the  concurrence  of  Superficies,  and  then  it 
is  called  a  Solid  Angle. 

Again  ,  from  the  two  wayes  by  which  two  lines  may  diverge 
from  one  another,  Superficial  Angles  are  divided  into  two  kindes. 
For  two  ftraight  lines  which  are  apply  ed  to  one  another,  and  are 
Contiguous  in  their  whole  length,  may  be  feparated  or  pulled  open 
in  fuch  manner,  that  their  concurrence  in  one  point  will  ftill  re¬ 
main  ;  And  this  Separation  or  Opening  may  be  either  by  Circular 
Motion,  the  Center  whereof  is  their  point  of  concurrence,  and  the 
Lines  will  ftill  retein  their  ftraightnefs,  the  quantity  of  which  Se¬ 
paration,  or  Divergence  is  an  Angle  (imply  fo  called;Or  they  may 
be  feparated  by  continual  Flexion  or  Curvation  in  every  imagina¬ 
ble  point  j  and  the  quantity  of  this  Separation  is  that  which  is 
called  an  Angle  of  Contingence. 

Befides  of  Superficial  Angles  limply  fo  called,  thole  which  are 
in  a  plain  Superficies  are  Plain?  and  thofe  which  are  not  plain,  are 
denominated  from  the  Superficies  in  which  they  are- 

Laftly ,  thofe  are  Straight-lined  Angles  which  are  made  by 
ftraight  linesjas  thofe  which  are  made  by  crooked  lines  are  Crook¬ 
ed-lined^  and  thofe  which  are  made  both  of  ftraight  and  crook¬ 
ed  lines ,  are  Mixed  Angles. 

8  Two  Arches  intercepted  between  two  Radii  of  Concentrick 
Circles,  have  the  fame  proportion  to  one  another ,  which  their 
whole  .Perimeters  have  to  one  another.  For  let  the  point 
A  ( in  the  firft  Figure  )  be  the  Center  of  the  two  Circles  B  C 
D  and  EFG  ;  in  which  the  Radii  A  E  B  and  AFC  inter¬ 
cept  the  Arches  B  C  and  E  F  ?  I  fay  the  proportion  of  the 
Arch  BC  to  the  Arch  E  F ,  is  the  fame  with  that  of  the  Pe- 


rimet  R  C^D  to  the  Perimerer  er  E  F  G.  For  if  the  Radius  A 
F  Cbeunderftood  to  be  moved  about  the  Center  A  with  Circu¬ 
lar  &  Uniform  Motion,  that  is,  with  equal  Swiftncfs  every  where, 
the  point  C  will  in  a  certain  time  deferibe  the  Perimeter  BCD, 
and  in  a  part  of  that  time  the  Arch  B  C ;  and  becaufe  the  V eloci- 
ties  are  equal  by  which  both  the  Arch  and  the  whole  Perimeter 
arc  deferibed,  the  proportion  of  the  magnitude  af  the  Perimeter 
B  C  D  to  the  magnitude  of  the  Arch  BC,  is  determined  by  no-/ 
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thing  but  the  difference  of  the  times  in  which  the  Perimeter  and 
the  Arch  are  deferibed.  But  both  the  Perimeters  are  deferibed  in 
one  and  the  fame  time,  and  both  the  Arches  in  one  and  the  fame 
time;  and  therefore  the  proportions  of  the  Perimeter  BC  D  to 
the  ArchB  C  ,  and  of  the  Perimeter  E  F  G  to  the  Arch 
E  F  ,  are  both  determined  by  the  fame  caufe.  .Wherefore 
BCD.  B  C : :  E  F  G.  E  F  are  Proportionals  (by  the  6  Art of  the 
laft  C  hapter) ,  and  by  Permutation  B  C  D.  E  F  G  : :  B  C.  E  F  will 

alfo  be  ProportionalSj-which  was  to  be  demonftratedi  • ;  • 

9  Nothing  is  contributed  towards  the  Quantity  of  an  Angle, 
neither  by  the  Length,  nor  by  the  Equality ,  nor  by  the  Inequality 
of  the  lines  which  comprehend  it.For  the  lines  AB  and  AC  com¬ 
prehend  the  fame  Angle  which  is  comprehended  by  the  lines  A  E 
and  A  F,  or  A  B  and  A  F.  Nor  is  an  Angle  either  increafed  or  di- 
minifhed  by  theabfolutc  quantity  of  the  Arch  which  fubtends 
the  fame;  for  both  the  greater  Arch  B  C,  and  the  lefler  Arch  E  F 
arc  fubtended  to  the  fame  Angle.  But  the  quantity  of  an  Angle  is 
eftimated  by  the  quantity  of  tiie  fubtending  Arch  compared  with 
the  quantity  of  thcwhole  Perimeter.  And  therefore  the  Quantity 

of  an  Angle  fimply  fo  called  may  be  thus  defined. 

The  Quantity  of  an  Angle,  is  an  Arch  or  Circumference  of  a  Circle ,  de- 
ter mined  by  its  proportion  to  the  whole  Perimeter.  So  that  when  an  Arch 
is  intercepted  between  two  ftraight  lines  drawn  from  the-C  enter, 
look  how  great  a  portion  that  Arch  is  of  the  whole  Perimeter, •>  fo 
great  is  the  Angle.  From  whence  it  may  be  underftood,that  when 
the  lines  which  contein  an  Angle  are  ftraight  lines,  the  quantity  of 
that  Aiwle  may  be  taken  at  any  diftance  from  the  Center.  But  i 
one,  or  both  of  the  conteining  lines  be  crooked ,  then  the  quantity 
of  the  Angle  is  to  be  taken  in  the  leaft  diftance  from  the  Center, 
or  from  their  concurrence ;  for  the  leaft  diftance  is  to  be  confide- 
red  as  a  ftraight  line,  feeing  no  crooked  line  can  be  imagined  fo 
little,  but  that  there  may  he  a  lefs  ftraight  line.  And  although  t  le 
leaft  ftraight  line  cannot  be  given, becaufe  the  leaft  given  line  may 
ftill  be  divided,  yet  we  may  come  to  a  part  fo  fmall,  as  is  not  at  all 
confidc-rable;  which  we  call  a  Point. And  this  point  may  be  under- 
ftood  to  be  in  a  ftraight  line  which  touches  a  crooked  line ;  lor  an 
Anolc  is  generated  by  feparating  by  circular  motion  one  ftraight 
line  from  another  which  touches  it,  (as  has  been  faid  above  in  t  le 
A  .  7th 
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7th  Article).  Wherefore  an  Angle  which  two  crooked  lines 
make  is  the  fame  with  that  which  is  made  by  two  ftraight  lines 
which  touch  them; 

10  From  hence  it  follows*  that  Verticd  Angles^ fuch  as  are  ABC* 
DBF  (in  the  fecond  Figure)  are  equal  to  oneanother.For  if  from 
the  two  Semiperimeters  DAC,  FD  A  which  are  equal  to  one 
another*  the  common  Arch  D  A  be  taken  away  *  the  remayning 
Arches  A  C*  D  F  will  be  equal  to  one  another. 

Another  diftindion  of  Angles  is*  into  Right  and  Ollique.A  Right 
Angle  is  that)  whof  e  quantity  is  the  fourth  part  of  the  Perimeter .  And  the 
lines  which  make  a  Right  Angle  are  laid  to  be  Perpendicular  to  one 
another.  Alio  of  Oblique  Angles ,  that  which  is  greater  then  a 
Right*  is  called  an  Obtufe  Angle  ;  and  that  which  is  lefs*  an  Acute 
Angle.  From  whence  it  follows*  that  all  the  Angles  that  can  pofii- 
bly  be  made  at  one  and  the  fame  Point*  together  taken*  are  equal 
to  four  Right  Angles  $  becaufe  the  quantities  of  them  all  put  toge¬ 
ther  make  the  whole  Perimeter.  Alfo,  that  all  the  Angles  which 
are  made  on  one  fide  of  a  ftraight  line  from  any  one  point  taken  in 
the  fame*  are  equal  to  two  Right  Angles^for  if  that  point  be  made 
the  Center*  that  ftraight  line  will  be  the  Diameter  of  a  Circle*  by 
whole  Circumference  the  quantity  of  an  Angle  is  determined ; 
and  that  Diameter  will  divide  the  Perimeter  into  two  eqtial 
parts. 

11  If  a  Tangent  be  made  the  Diameter  of  a  Circle  whofe  Cen¬ 
ter  is  the  point  of  Contad  *  a  ftraight  line  drawn  from  the 
Center  of  the  former  Circle  to  the  Center  of  the  later  Circle* will 
make  two  Angles  with  the  Tangent  (that  is*with  the  Diameter  of 
the  later  Circle)  equal  to  two  Right  Angles  (by  the  laft  Article), 
And  becaufe  (by  the  6th  Article )  the  Tangent  has  on  both  fides  e- 
qual  inclination  to  the  Circle*  each  of  them  will  be  a  Right  Angle; 
as  alfo  the  Semidiameter  will  be  perpendicular  to  the  tame  Tan- 
gent.Moreover*  the  Semidiameter3in  as  much  as  it  is  the  Semidia- 


meter*is  the  leaft  ftraight  line  which  can  be  drawn  fro  the  Center 
to  theTangent;and  every  other  ftraight  line  that  reaches  the  Tan¬ 
gent  will  pafs  out  of  the  Circle5and  will  therefore  be  greater  then 
the  Semidiameter.  In  like  manner*  of  all  the  ftraight  lines  which 
may  be  drawn  from  the  Center  to  the  Tangent*that  is  the  greateft 
which  makes  the  greateft  Angle  with  the  Perpenpicular ;  which 
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will  be  manifeft5  if  about  the  fame  Center  another  Circle  be.de- 
lcribedjwhofe  Semidiameter  is  a  ftraight  line  taken  neer^r  to  the 
Perpendicular  ,  and  there  be  drawn  a  Perpendicular  (that  is  ,  a 
Tangent)to  the  fame. 

From  whence  it  is  alfo  manifeft,that  if  two  ftraight  lines  which 
make  equal  Angles  on  either  fide  of  the  Perpendicular  ,  be  pro¬ 
duced  to  the  Tangent,  they  will  be  equal. 

i  i  There  is  in  Euclide  a  Definition  of  Straight- lined  Parallels * 
but  I  do  riot  find  that  Parallels  in-general,  are  any  where  defined* 

and  therefore  for  an  Univerfal  definition  of  them,  I  fay,  that^ 
two  lines  whatfoever  (  Straight  or  Crooked)  as  alfo  any  two  Superficies ,  are 
PARALLEL  ,  when  two  equal  fir  aight  lines  wherefoever  they  fall 
upon  them ,  make  always  equal  Angles  with  each  of  them.  From  which 
Definition  it  follows.  • 

Firft,  that  any  two  ftraight  lines  not  enclined  oppofite  wayes, 
falling  upon  two  other  ftraight  lines  which  are  Parallel, and  inter¬ 
cepting  equal  parts  in  both  of  them,  are  themfelves  alfo  equal  and 
Parallel.  As  if  A  B  and  C  D  (in  the  third  Figure)  enclined  both 
the  fame  way  (fall  upon  the  Parallels  A  C  and  B  D,  and  A  C  and 
B  D  be  equal,  A  B  and  C  D  will  alfo  be  equal  and  Parallel.  For 
the  Perpendiculars  B  E  and  DF  being  drawn ,  the  Right  Angles 
EBD  and  F  D  H  will  be  equal.  Wherefore  feeing  E  F  and  B  D 
are  parallel,  the  angles  E  B  AandF  D  C  willbeequal.Now  if  D 
C  be  not  equal  to  B  A,  let  any  other  ftraight  line  equal  to  B  A  be 
drawn  from  the  point  D  *  which  feeing-it  cannot  fall  upon  the 
point  C,  let  it  fall  upon  G.Whereore  AG  will  be  either  greater  or 
lefs  then  B  D*and  therefore  the  angles  E  B  A  and  F  D  G  are  not  e- 
qual,as  was  fuppofed. Wherefore  A  B  and  C  D  are  equal  *  which 
isthefirft.  \ 

Again ,  becaufe  they  make  equal  Angles  with  the  Perpendi¬ 
culars  B  E  and  D  F  *  therefore  the  Angle  C  D  H  will  be  equal  to 
the  Angle  A  B  D,  and  (by  the  Definition  of  Parallels)  AB  and 
C  D  will  be  parallel*  which  is  the  fecond. 

That  Plain  which  is  included  both  ways  within  parallel  lines  is  called  a 
PARALLELOGRAM. 

i  Corollary.  From  this  laft  it  follows.  That  the  Angles  ABD 
and  CDH  are  equal*  that  is,  that  a  ftraight  line  (as  BH)  falling 
upon  two  Parallels  (as  A  B  and  C  D)  makes  the  internal  Angle 
A  B  D  equal  to  the  external  and  oppofite  Angle  C  D  H.  2  CV 
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2  Coroll.  And  from  hence  again  it  follows,  that  a  ftraight  line 

falling  upon  two  Parallels,  makes  the  alternate  Angles  equals  that 
is,  the  Angle  A  G  F  (in  the  fourth  figure)  equal  to  the  Angle  G  F 
D.  For  feeing  G  F  D  is  equal  to  the  external  oppofite  Angle  E  G 
B,it  will  be  all'o  equal  to  its  vertical  Angle  A  G  F ,  which  is  alter¬ 
nate  to  G  F  D.  “ 

3  Coroll.  That  the  internal  Angles  on  the  lame  fide  of  the  line 
F  G  are  equal  to  two  Right  Angles.  For  the  Angles  at  F ,  namely 
G  F  C  and  G  F  D  are  equal  to  two  Right  Angles.  But  G  F  D  is  e- 
qua'l  to  its  alternate  Angle  AGF.  Wherefore  both  the  Angles 
G  F  C  and  A  G  F  which  are  internal  on  the  fame  fide  of  the  line 
F  G,are  equal  to  two  Right  Angles. 

4  Coroll.  That  the  three  Angles  of  a  ftraight-lined  plain  Trian¬ 

gle  are  equal  to  two  Right  Angles;  and  any  fide  being  produced, 
the  external  Angle  will  be  equal  to  the  two  oppofite  internal  An- 
gles.For  if  there  be  drawn  by  theVertex  of  the  plain  Triangle  A  B 
C(figure  5.)a  Parallel  to  any  of  the  fides,  as  to  A  B,  the  Angles  A 
and  B  will  be  equal  to  their  alternate  Angles  E  &  F,  &  the%tglc 
C  is  common.  But  (by  the  i oth  Article)  the  three  Angles  E,C  and 
F  are  equal  to  two  Right  Angles;and  therefore  the  three  Angles  of 
the  Triangle  are  equal  to  the  fame ;  which  is  the  firft.  Again,  the 
two  Angles  B  and  B  are  equal  to  two  Right  Angles  (  by  the  i  oth 
Article).  Wherefore  taking  away  B,  there  will  remain  the  Angles 
A  and  C  equal  to  the  Angle  D;  which  is  the  fecond.  “ 

5  Coroll.  If  the  Angles  A  and  B  be  equal,  the  fides  AC  and  CB 
will  alfo  be  equal,  becaufe  A  B  and  E  F  are  parallel ;  And  on  the 
contrary,  if  the  fides  A  C  and  C  B  be  equal ,  the  Aiglcs  A  and  B 
will  alio  be  equal.  For  it  they  be  not  equal,  let  the  Angles  B  and  G 
be  equal.  W  herefore  feeing  G  B  and  E  F  are  parallels,  and  the 
Angles  G  and  B  equal,  the  fides  C  C  and  C  B  will  alfo  be  equal ; 
and  becaufe  C  B  and  A  C  are  equal  by  fuppofnion,  C  G  and  C  A 
will  alfo  be  equal;  which  cannot  be  (by  the  i  i  th  Article.) 

6  Coroll.  From  hence  it  is  manifeft,  that  if  two  Radii  of  a  Circle 
be  connected  by  a  ftraight  Line ,  the  Angles  they  make  with  that 
connecting  Line  will  be  equal  to  one  another;  and  if  there  be  ad¬ 
ded  that  legment  of  the  Circle  which  is  fubtended  by  the  fame 
line  which  connects  the  Radii,  then  the  Angles  which  thofe  Radii 
make  with  the  circumference  wil  alfo  be  equal  to  one  -another .For 
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&  ftraight  line  which  fubtends  any  Archsmakcs  equal  Angles  with 
the  lame  y  becaufc  if  the  Arch  and  the  Stibtenfc  be  divided  in  the 
middle Athe  two  halves  of  the  fegment  wil  be  congruous  to  one  ano¬ 
ther  ^  byreafonof  the  Uniformity  both  of  the  Circumference  of 

the  Circle  and  of  the  ftraight  Line, 

13  Perimeters  of  Circles  are  to  one  another  as  their  Semidia- 
meters  are.  For  let  there  be  any  two  Circlesj  as  (in  the  firft  figure) 
BCD  the  greater ,  and  £  F  G  the  lefler  3  having  their  common 
Center  at  k  y  and  let  their  Semidiameters  be  A  C  and  A  E.  I  fay 
AC  has  the  fame  proportion  to  AE  which  the  Perimeter  B 
C  D  has  to  the  Perimeter  E  F  G.  For  the  magnitude  of  the  Semi- 
diameters  A  C  and  A  E  is  determined  by  the  diftances  of  the 
points  C  and  E  from  the  Center  A^and  the  fame  diftances  are  ac¬ 
quired  by  the  uniform  motion  of  a  point  from  A  to  C  in  fuch  man¬ 
ner  that  in  equal  times  the  diftances  acquired  be  equal.But  the  Pe¬ 
rimeters  B  C  D  and  E  F  G  are  alfo  determined  by  the  fame  di- 
ftanccs  of  the  points  C  andE  from  the  Center  A ,  and  therefore 
the  Perimeters  BCD  andE  F  G  5  as  well  as  the  Semidiameters 
AC  and  AE  have  their  magnitudes  determined  by  the  fame 
caufe,  which  caufe  makes  in  equal  times  equal  fpaces.  W  herefore 
(by  the  13  Chapter  and  6 1\\  Article Jthc,  Perimeters  of  Circles  and 
their  Semidiameters  are  Proportionals^  which  was  to  be  proved, 

14  If  two  ftraight  Lines  wch  coftitutc  an  Angle,be  cutbyftraight- 
lined  Parallels,the  intercepted  Parallels  will  be  to  one  another,  as 
the  parts  wc^  they  cut  off  fro  the  V  ertex.Let  the  ftraight  lines  AB 
and  A  C  (in  the  6  figure)make  an  Angle  at  A ,&  be  cut  by  the  two 
ftraight-lined  Parallels  B  C  and  D  E,io  that  the  parts  cut  off  from 
the  Vertex  in  either  of  thofe  Lines  (as  in  A  B)  may  be  A  B  and 
A  D.  I  fay  the  Parallels  B  C  and  D  E  are  to  one  another  as  the 
parts  A  B  and  A  D.For  let  A  B  be  divided  into  any  number  of  c- 
qual  parts,  as  into  AF,F  D,D  B^and  by  the  points  F  and  D,let  FG 
and  D  E  be  drawn  Parallel  to  the  bafe  BC5  and  cut  AC  in  G 
and  B  •,  and  again  by  the  points  G  and  E  let  other  ftraight  lines  be 
drawn  Parallel  to  A  B,  and  cut  B  C  in  H  and  I.  If  now  the  point  A 
be  underftood  to  be  moved  uniformly  over  A  B,  and  in  the  fame 
time  B  be  moved  to  C,  and  all  the  points  F,  D  and  B  be  moved  u- 
niformly  and  with  equal  Swiftnefs  over  F  G  ,  D  E,and  B  C  ;  then 
shall  B  pafs  over  B  H  (equal  to  F  G)  in  the  fame  time  that  A  pa& 
fes  over  AF^  and  A  F  and  F  G  will  be  to  one  another  as  their  Ve¬ 
locities 
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locities  are-, and  when  A  is  in  F*  D  will  be  in  K$  when  A  isin  D*D 
will  be  in  E*  and  in  what  manner  the  point  A  pafies  by  the  points 
F*  D  and  B*in  the  lame  manner  the  point  B  will  pafs  by  the  points 
H*I  and  C  5  &  the  ftraight  lines  FG,D  K*K  E*  B  H*H  I  &  I C  are 
equal  by  reafon  of  their  Parallelifmej  and  therefore*  as  the  velo- 
citie  in  A  B  is  to  the  velocity  in  B  C*fo  is  A  D  to  DE-,but  as  the  ve¬ 
locity  in  A  B  is  to  the  velocity  in  B  C*  fo  is  A  B  to  B  C  3  that  is  to 
fay*all  the  Parallels  will  be  feverally  to  all  the  parts  cutoff  from 
the  Vertex?  as  A  F  is  toF  G  .Wherefore*  A  F.GF: :  AD.D  E : :  A 

B.  B  C  are  Proportional  s. 

Tne  Subtenfes  of  equal  Angles  in  different  Circles  (  as  the 
ftraight  lines  B  C  and  F  E  (in  the  1  figure)  are  to  one  another  as 
the  Arches  which  they  fubtend.For  (t>y  the  fcth  Article)  the  Arch¬ 
es  of  equal  Angles  are  to  one  another  as  their  Perimeters  are  and 
(by  the  13th  Art.)  the  Perimeters  as  their  Semidiameters^But  the 
the  Subtenfes  BC  and  FE  are  parallel  to  one  another  by  reafon 
of  the  equality  of  the  Angles  which  they  make  with  the  Semidia¬ 
meters  ^  and  therefore  the  fame  Subtenfes  (by  the  laft  precedent 
Article )  will  be  proportional  to  the  Semidiameters  *  that  is*  to  the: 
Perimeters*  that  is*to  the  Arches  which  they  fubtend. 

15  If  in  a  Circle  any  number  of  equal  Subtenfes  be  placed  im** 
media  ly  after  one  another  *  and  ftraight  lines  be  drawn  from  the* 
extreme  point  of  the  firftSubtenfe  to  the  extreme  points  of  all  the’ 
reft*  The  firft  Subtenfe  being  produced  will  make  with  the  fecond 
Subtenfe  an  external  Angle  double  to  that  which  is  made  by  the 
fame  firft  Subtenfe  and  a  Tangent  to  the  Circle  touching  it  in 
the  extreme  point  thereof ;  and  if  a  ftraight  line  which  fubtends* 
two  of  thofe  Arches  be  produced  *  it  will  make  an  external  Angle 
with  the  third  Subtenfe*trip!e  to  the  Angle  which  is  made  by  the 
Tangent  with  the  firft  Subtenfe^  and  fo  continually.  For  with  the 
Radius  AB(in  the  7th  figure)lct  a  circle  be  defcribed*6c  in  it  let  a- 
ny  number  of  equal  Subtenfes  BC*CD  6c  D  E  be  placed^alfo  let  B 
D  6c  RE  be  drawn;6c  by  producing  B  C*BD  6c  BE  to  any  diftance 
in  G*  H  and  I*let  them  make  Angles  with  the  Subtenfes  which  fuc* 
ceed  one  another*  namely  the  external  Angles  G  C  D*and  H  D  E.. 
Laftly*  let  the  Tangent  K  B  be  drawn*  making  with  the  firft  Sub¬ 
tenfe  the  Angle  KB  C.  I  fay  the  Angle  GC  D  is  double  to  the 
Angle  K  B  C*  and  the  Angle  H  D  E  triple  to  the  fame  Angle  K  B 

C.  For  if  A  C  be  drawn  cutting  BD  in  M*  and  from  the  point  .C' 

there 
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there  be  drawn  L  C  perpendicular  to  the  fame  A  C,then  C  L  and 
M  D  will  be  parallel  by  real'on  of  the  right  Angles  at  C  and  M  ; 
and  therefore  the  alterne  Angles  L  C  D  and  B  D  C  wil  be  equal; 
as  alfo  the  Angles  B  D  C  and  CBD  will  be  equal  becaufe  of  the 
equality  of  the  (taught  lines  BC  and  C  D.  Wherefore  the  Aiwle 
GCD  is  double  t®  either  of  the  Angles  CBD  or  C  D  B ;  and 
therefore  alfothe  Angle  G  C  D  is  double  to  the  Angle  LCD,  that 
is, to  the  Angle  KB  C.  Again,  C  D  is  parallel  to  B°E  byreafonof 
the  equality  of  the  Angles  CBE  and  DEB,  and  of  the  ftraight 
lines  C  B  and  D  E;and  therefore  the  Angles  GCD  and  G  B  E  are 
equal;  and  conlequently  G  B  E,  as  alfo  D  E  B  is  double  to  the  An¬ 
gle  K  B  C.  But  the  external  Angle'H  D  E  is  equal  to  the  two  inter¬ 
nal  DEB  arid  D  B  E ;  and  therefore  the  Angle  H  D  E  is  triple  to 
the  Angle  K  B  C,  &c.  which  was  to  be  proved. 

1  Corollary.  From  hence  it  is manifeit ,  that  the  Angles  KB  C 
and  C  B  D,  as  alfo,  that  all  the  Angles  that  are  comprehended  by 
two  ftraight  lines  meeting  in  the  circumference  of  a  Circle  and 
infilling  upon  equal  Arches,  are  equal  to  one  another. 

2  CoroU.  If  theTangent  B  K  be  moved  in  the  Circumference  with 
Uniform  motion  about  the  Center  B,  it  will  in  equal  times  cut  off 
equal  Arches;  and  will  pafs  over  the  whole  Perimeter  in  the  lame 
time  in  which  it  felf  delcribes  a  femiperimeter  about  theCenterB. 

3  Coroll.  From  hence  alfo  we  may  underftand  what  it  is  that  de¬ 
termines  the  bending  or  Curvatton  of  a  ftraight  line  into  the  circum¬ 
ference  of  a  Circle  ;  namely,  that  it  is  FraBion  continually  encrea- 
ting  in  the  lame  manner  as  In  ubers  from  One  upwards  encrcale  by 
the  continual  addition  of  Unity. Yot  the  indefinite  ftraight  Line  K  B 
being  broken  in  B  according  to  any  Angle,  as  that  of  KBC,  &  again 
h^C  according  to  a  double  Angle,  and  in  D  according  to  an  Angle 
which  is  triple,  and  in  E  according  to  an  Angle  which  is  quadru¬ 
ple  to  the  firft  Angle,  and  fo  continually,  there  will  be  deferibed  a 
figuj  e  which  will  indeed  be  reBtlineal if  the  broken  parts  be  confi- 


will  oe  the  broken  line. 

-  T  ^  . iL'  -^rom  what  has  been  faidin  this  prefent  Article  it  may 

L  "  MtTQ  jnftratedjthat  An  Angle  in  the  center  is  double  to  tin  Angle 

■  '  ■  '  •  -  in 
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'in  the  Circumference  of  the  fame  Circle ,  if  ,  the  intercepted  Arches  be 
equal.  For  feeing  that  ftraight  Line  by  whofe  motion  an  Aiwle 
is  determined  ,  palfes  over  equal  Arches  in  equal  times, ^as 
well  From  the  Center  as  from  the  Circumference;  and  while 
that  which  is  from  the  Circumference  is  palling  over  half  its 
own  Perimeter  ,  it  paifes  in  the  fame  time  over  the  whole  Peri¬ 
meter  of  that  which  is  from  the  Center,  the  Arches  wch  it  cuts  off 
in  tne  Pei  imeter  whofe  Center  is  A,  wil  be  double  to  thole  which 
it  makes  in  its  own  Semiperimeter  whofe  Center  is  B.  But  in  e- 
qual  Circles,  as  Arches  are  to  one  another,  fo  alfo  are  Angles. 

It  may  alfo  be  demon  lira  ted  that  the  external  Angle  made  by  a 
Subtenfe  produced  and  the  next  equai  Subtenfc,  is  eciual  to  an 
Angle  from  the  Center  infilling  upon  the  fame  Arch;  As  in  the 
lalf  Diagram,  the  Angle  G  C  D  is  equal  to  the  Angle  CAD;  For 
the  external  Angle  G  C  D  is  double  to  the  Angle  C  B  D ;  and  the 
Angle  CAD  infilling  upon  the  fame  Arch  C  D,is  alfo  double  to 
thelame  Ang/e  CBDorKB  Ci 
16  An  Angle  of  Contingence,  if  it  be  compared  with  an  An¬ 
gle  fimply  fo  called  how  little  foever,  has  fuch  proportion  to  it  as  a 
Point  has  to  a  Line;  that  is, no  proportion  at  all,  nor  any  quantity* 
For  firlfan  Angle  of  cotingence  is  made  by  cotinual  flexion, fo  that 
irt  the  generation  of  it  there  is  no  circular  motion  at  all,  in  which 
confills  the  nature  of  an  Angle  limply  lo  called ;  and  therefore  it 
cannot  be  compared  with  it  according  to  Quantity.  Secondly,  fee¬ 
ing  the  external  Angle  made  by  a  Subtenfe  produced  and  the  next 
Subtenfe ,  is  equal  to  an  Angle  from  the  Center  inftltinp-  upon  the 
fame  Arch  ( as  in  the  laft  figure  the  Angle  G  C  D  is  equal  to  the 
Angle  CAD)  the  Angle  of  Contingence  wil  be  equal  to  that  An¬ 
gle  from  the  Center  which  is  made  by  A  B  and  the  fame  A  B ;  for 
no  part  of  a  Tangent  can  fubtend  any  Arch ;  but  as  the  point  of 
Contad  is  to  be  taken  for  the  Subtenfe,  fo  the  Angle  of  Contin¬ 
gence  is  to  be  accounted  for  the  external  Angle ,  and  equal  to  that 
Angle  whofe  Arch  is  the  fame  point  B. 

Now  feeing  an  Angle  in  general  is  defined  to  be  the  Opening  or 
Divergence  of  two  lines  which  eoncurre  in  one  foie  point;  &  feeiiw 
one  Opening  is  greater  then  another,  it  canot  be  denied  but  that  by 
the  very  generation  of  it  an  Angle  of  Contingence  is  Quantity;foc 
wherefoever  there  is  Greater  and  Lefs ,  there  is  alfo  Quantity 

but 
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but  this  quantity  eonfifts  in  greater  and  lets  Flexion ;  for  how- 
much  the  greater  a  Circle  is,  Yo  much  the  ncerer  comes  the  Cir¬ 
cumference  of  it  to  the  nature  of  a  ftraight  Line ;  for  the  Cir¬ 
cumference  of  a  Circle  being  made  by  the  curvation  of  a 
ftrabht  line, the  lefs  that  ftraight  line  is,  the  greater  is  the  curvati- 
on-& therfore  when  one  ftraight  line  is  aTangent  to  many  Circles, 
the  AndeofContingence  which  it  makes  with  a  lefs  Circle  is 
■greater  then  that  which  it  makes  with  a  greater  Circle. 

53  Nothin®  therefore  is  added  to ,  or  taken  from  an  Angle  Amply 
f0  called,  by  the  addition  to  it  or  taking  from  it  of  never  fo  ma¬ 
ny  Angles  of  Cofitingence.  And  as  an  Angle  of  one  fort  can  never 
be  equal  to  an  Angle  of  the  other  fort ,  fo  they  cannot  be  either 

greater  or  lels  then  on  e  another.  t 

From  whence  it  follows,  that  an  Angle  of  aSegment,  tnatis, 
the  Angle  which  any  ftraight  line  makes  with  any  Arch ,  is  equal 
to  the  An®le  which  is  made  by  the  lame  ftraight  line,  &  another 
which  touches  the  Circle  in  the  point  of  their  Concurrence;  as  in 
the  laft  figure,  the  Angle  which  is  made  between  G  B  and  B  K  is 
equal  to  that  which  is  made  between  G  B  and  the  Arch  B  C. 

17  An  Angle  which  is  m3.de  by  two  Plciins^is  commonly  colled 

the  Inclination of  thofe  Plains ;  And  becaufe  Plains  have  equal  In¬ 
clination  in  all  their  parts,  inftead  of  their  Inclination  an  Angle  is 
taken  which  is  made  by  two  ftraight  lines,  one  of  which  is  in  one, 
the  other  in  the  other  of  thole  Plains,  but  both  perpendicular  to 
the  common  Section.  n'  .  , 

18  A  Solid  Angle  may  be  conceived  two  wayes.  Firlt,  tor  ttae 

aggregate  of  all  the  Angles  which  are  made  by  the  motion  of  a 
ftraight  line,  while  one  extreme  point  thereof  remaynir.g  fixed,  it 
is  carried  about  any  plain  figure  in  which  the  fixed  point  of  the 
ftraight  line  is  not  conteined.  And  ,n  this  fenfe  it  leems  to 
be  underftood  by  Euclide.  Now  it  is  manifeft  that  the  quanti¬ 
ty  of  a  Solid  Angle  fo  conceived  is  no  other  then  the  aggre¬ 
gate  of  all  the  Angles  in  a  Superficies  fo  deferibed  ,  that  is, 
in  the  Superficies  o?  a  Pyramidal  Solid.  Secondly  5  when  a  Py- 
ramis  or  Cone  has  its  Vertex  in  the  Center  of  a  Sphere  5  a  Solid 
Angle  may  be  underftood  to  be  the  proportion  of  a  S  pherical  Su¬ 
perficies  fubtending  that  Vertex  5  to  the  whole  Superficies  or 
tee  Sphere,  In  which  fenfe  folid  Angles  are  tootle  another  as 
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the  Spherical  Bafes  of  Solids  which  have  theirVertex  in  the 
Center  of  the  fame  Sphere. 

lg  All  the  wayes  by  which  two  lines  refped  one  another,  or  all 
the  variety  of  their  pofition  may  be  comprehended  under  four 
kindes  *,  For  any  two  lines  whatfoever  are  either  Parallels  or 
being  produced  (if  need  be)  or  moved  one  of  them  to  the  other 
parallelly  to  it  (elf, they  make  an  Angle  •  or  clfe  (by  the  like  produ¬ 
ction  and  motion)  they  Touch  one  another  $  or  laftly,  they  are  Afym- 
p totes.  The  nature  of  Parallels,  Angles  and  Tangents  has  been  al¬ 
ready  declared.  It  remains  that  I  fpeak  briefly  of  the  nature  of  A- 
fjmptotes. 

Afymptofy  depends  upon  this,  that  Quantity  is  infinitly  divifible. 
And  from  hence  it  follows,  that  any  line  being  given,  and  a  Bo¬ 
dy  fuppofed  to  be  moved  from  one  extreme  thereof  towards  the  o- 
ther,  it  is  poflible  (by  taking  degrees  of  Velocity  al wayes  lefle  and 
lefle  in  fuch  proportion  as  the  parts  of  the  Line  are  made  lefle  by 
continual  divifion  )  that  the  fame  Body  may  be  alwayes  moved 
forwardsin  that  Line,  andyetnever  reach  the  end  of  it.  Foritis 
manifeft  that  if  any  ftraight  Line,  asAF  (in  the 8th  figure) 
be  cut  any  where  in  B,  and  again  B  F  be  cut  in  C ,  and  C  F  in  D, 
and  D  F  in  E,and  fo  eternally,  and  there  be  drawn  from  the  point 
F  the  ftraight  Line  F  F  at  any  Angle  A  F  F  5  and  laftly  ,  if  the ; 
ftraight  Lines  AF,BF,CF,  D  F,  E  F,  &c.  having  the  fame 
proportion  to  one  another  with  the  Segments  of  the  Line 
A  F  ,  be  fet  in  order  and  parallel  to  the  fame  A  F  ,  the 
crocked  Line  ABC  D  E  and  the  ftraight  Line  F  F  will 
be  Afymp  totes  ,  that  is  ,  they  will  alwayes  come  neerer  and 
neeier  together)  but  never  touch  one  another.  Now  becauie  any 
Line  may  be  cut  eternally  according  to  the  proportions  which  the 
Segments  have  to  one  another,  therefore  the  divers  kindes  of  A- 
fymptotes  are  infinite  in  number, and  not  ncccffary  to  be  further  fpo- 
ken  of  in  this  place.  In  the  nature  of  Afymptotes  in  general  there 
is  no  more,  then 'that  they  come  ftill  neerer  and  neerer  but  never 
touch.  But  in  lpecial  in  the  Afymptofie  of  Hyperbolique  Lines, 
it  is  underftood  they  fhould  approach  to  a  diftance  lefle  then  any 
given  quantity. 

20  SIl  UATI O  N  is  the  relation  of  one  place  to  another •  8c  where  there 
are  many  places,  their  Situation  is  determined  by  four  things  ^  By 
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theirDifiances  from  one  another  ^By  f 'e  teral  Distances  from  a  place  af signed. ; 
By  the  order  of  fir aight  lines  drawn  from  a  place  afsigned  to  the  places  of 
them  all  $  and  fey  the  Angles  which  are  made  by  the  lines  fo  drawn.  For  if 
their  Pittances,  Order,  and  Angles  be  given,  that  is ,  be  certainly 
known,  their  feveral  places  will  alio  be  fo  certainly  known, as  tnat 
they  can  be  no  other. 

2 1  Points,  how  many  foever  they  be,  have  Like  Situation  with  an 
equal  number  of  other  Points,  when  all  the  ftraight  lines  that  are 
drawn  from  fome  one  point  to  all  thefe ,  have  ieverally  the  fame 
proportion  to  thole  that  are  drawn  in  the  fame  order  and  at  equal 
Angles  from  fome  one  point  to  all  thofe.  For  let  there  be  any  num¬ 
ber  of  Points  as  A ,  B  and  C  ,  (in  the  9  figure),  to  which  from 
fome  one  point  Diet  the  ftraight  Lines  DA,  DBand  DC  be 
drawn  j  and  let  there  be  an  equal  number  of  other  Points  as  E,  F 
and  G,  and  from  fome  point  H  let  the  ftraight  Lines  H  E,  H  F  and 
HGbe  drawn,  fo  that  the  Angles  A  D  B  and  B  D  C  be  feverally 
and  in  the  fame  order  equal  to  the  Angles  E  H  F  and  F  H  G,  and 
the  ftraight  Lines  D  A,  D  B  and  D  C  proportional  to  the  ftraight 
Lines  H  E,H  F  and  HGd  fay  the  three  points  A,B  and  C  ,  have 
Like  Situation  with  the  three  points  E,F  &  G,or  are  placed  Alike. 
For  if  H  E  be  un  c/erftood  to  be  layed  upon  D  A,  fo  that  the  point 
H  be  in  D,  the  point  F  will  be  in  the  ftraight  Line  D  B  by  realon  of 
the  equality  of  the  Angles  A  D  B  and  E  H  F^and  the  point  G  will 
be  in  the  ftraight  Line  D  C  by  reafon  of  the  equality  of  the  An¬ 
gles  B  D  C  aud  F  H  Gj  and  the  ftrright  Lines  A  B  and  E  F,  as  al¬ 
io  B  C  and  F  G  will  be  parallel,  becaufe  AD.  ED::B  H.F  H: : 
C  D*  G  H  are  Proportionals  by  conftru&ion ;  and  therefore  the 
diftances  between  the  points  A  and  B,  and  the  points  B  and  C,will 
fee  proportional  to  the  diftances  between  the  points  E  and  F,  and 
the  points  F  and  G.  Wherefore  in  the  fituation  of  the  points  Ay 
B  and  C,  and  the  fituation  of  the  points  E,F  and  G  the  Angles  in 
the  fame  order  are  equals  fo  that  their  fituations  differ  in  nothing 
but  the  inequality  of  their  diftances  from  one  another,  and  of 
their  diftances  from  the  points  D  and  H.  Now  in  both  the  orders 
of  Points  thofe  inequalities  are  equal  $  lor  A  B.  B  C  : :  E  F.  F  Gy 
which  are  their  diftances  from  one  another,  as  alfo  DA.  D  B.  D 
G  ::HE.HF.H  G  which  are  their  diftances  from  the  aftumed 
points  D  and  H ,  are  Proportionals.  Their  difference  therefore 
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confift  s  folely  in  the  magnitude  of  their  diftanccs.  But  by  the  de¬ 
finition  of  Like  (Chap.i  1  .Art# )  thofe  things  which  differ  onely  in 
Magnitude  are  Like. Wherefore  the  points  A, Band  C  have  to  one 
another  Like  Situation  with  the  points  E,F  and  Q  ,  v*  <*««>  placed 
Alike;  which  was  to  be  proved. 

FIGURE  3  is  quantity  determiued  by  the  Situation  ,  or placing  of  all 
its  extreme  Points.  Now  I  call  thofe  points  Extreme  which  are  con¬ 
tiguous  to  the  place  which  is  without  the  figure  .In  Lines  therefore 
and  Superficies  all  Points  maybe  called  Extreme,  but  in  Solids 
onely  thofe  which  are  in  the  Superficies  that  includes  them. 

Like  Figures ,  are  thofe,  whofe  extreme  points  in  one  of  them,are 
all  placed  like  all  the  extreme  points  in  the  other;  for  fuch Fi¬ 
gures  differ  in  nothing  but  Magnitude. 

And  like  Figures  are  alike  placed^  when  in  both  of  them  the  ho- 
mologal lira ight  lines  5  that  is,  theftraight  lines  which  connect 
the  points  which  anfwer  one  another  are  parallel ,  and  have  their 
proportional  fides  enclined  the  feme  way. 

And  feeing  every  Straight  Line  is  like  every  other  [Straight 
Line  ,  and  every  Plain  like  every  other  Plain  when  nothing 
but  Plainnefs  is  confidered  ;  if  the  Lines  winch  include  Plains* 
or  the  Superficies  which  include  Solids  have  their  proper- 
tions  known,  it  will  not  be  hard  to  know  whether  any  Figure  be 
like  or  unlike  to  another  propounded  Figure. 

And  thus  much  concerning  the  Ftrfl  Grounds  of  Philofophy. The  next 
place  belongs  to  Geometry ;  in  which  the  Quantities  of  Figures  arc 
fought  out  from  the  Proportions  of  Lines  and  Angles.  Wherefore 
itisneceffary  for  him  that  would  ftudy  Geometry  to  know  hr  ft 
what  is  the  nature  of  Quantity ,  Proportion,  Angle  and  Figure. 
Having  therefore  explained  thefe  in  the  three  laft  Chapters,! 
thought  fit  to  add  them  to  this  Part;  and  fo  paffe  to  the  next. 
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Chap.  XV. 

^  •  k  '  ■»  ■  .  '  v  '  »  J  i.  , 

^  Nature,  Properties,  and  diver  fe  Con - 
fiderations  of  Motion  W 
Endeavour. 


r  Repetition  of  fome  Principles  of  the  dottrine  of  Motion  formerly  fet  dow:t. 
2  Other  Principles  added  to  them.  3  Certain  Theoremes  'concerning  the 
nature  of  Motion.  4  Diverje  Confi derations  of  Motion ,  5  The  way  by 
which  the  firft  Endeavour  of  Bodies  Afovcd  tendeth .  6  In  UWoticn  which 

is  made, by  Com ourfe,  one  of  the  CMovents  ceafing  ,  the  Endeavors  is  made 
by  the  way  by  which  the  reft  tend.  7  The  Endeavour  of  any  Moved  Body 
which  having  its  Motion  in  the  Circumference  of  a  Circle,  parts  from  the 
fame,  proceeds  afterwards  in  a  ft  might  line  which  toucheth  the  Circle . 
8  How  much  greater ,  the  V do  city  or  Mag  nitude  is.  of  a  CMovent,  fo  much 
greater  is  the  Efficacy  thereof  upon  any  other  Body  in  its  way. 


He  next  things  in  order  to  be  treat¬ 
ed  of  are  MOTION  and  MAG¬ 
NITUDE,  which  are  the  mod 
common  Accidents  of  all  Bodies. 
This  place  therefore  mod  proper¬ 
ly  belongs  to  the  Elements  of  Ge¬ 
ometry.  But  bccaufe  this  part  of 
Philofophy  having  been  improved 
by  the  bed  Wits  of  all  Ages  has 
afforded  greater  plenty  of  matter 
then  can  well  be  thrud  together 
within  the  narrow  limits  of  this 
difeourfe  3  I  thought  fit  to  admonifh  the  Reader  3  that  before  he 

pro- 
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proceed  further",  he  take  into  his  hands  the  Works  of  Euclide , 
Archimedes,  Apollonius  and  other  as  well  Ancient  as  Modern  Wri¬ 
ters  For  to  what  end  is  it  to  do  oyer  again  that  which  is  already 
done?  The  little  therefore  that  I  fhall  fay  concerning  Geometry 
in  home  ol  thefoilowing-Cha.pters,  fhallbe  fuch  onely  as  is  new, 

and  conducing  to  Natural  Philofophy.  •  • 

I  have  already  delivered  feme  ol  the  Principles  ot  this  dottrinc 
in  the  8  &  9  Chapters,  which  I  fhall  briefly  put  together  here, 
that  the  Reader  in noinig  on  may  have  their  light  neerer  at  h<uid. 

Firft  therefore  inthe  8th  Chap.andd  &  Article,  Motion  is  defined 
to  be  the  continual  vri  nation  of  one  plac  e,  and  ac  quifition  of  another-. 

Secondly,  it  is  there  fhewn ,  that  v/hatfoever  is  Moved  u  Moved  in 

7" lYilC  1  ,  \  j  y  . 

Thirdly ,  in  the  fame  Chap.i  1  .Article ,  I  have  defined  Refi  to  be 
when  a  Bod j  remains  for  f ome  time  in  onefhee. 

Fourthly,  it  is  there  fhewn ,  that  Whatever  is  Moved  is  not  in  my 
determined  place as  all’o  that  the  fame  has  been  Moved ,  is  [till  Moved, 
and  will  yet  be  Moved ;  So  that  in  every  part  of  that  Space  in  which 
Motion  is  made,  we  may  confider  three  times  5  namely  the  Pcifij 
the  Prefent,  and  the  Future  Time. 

Fiftly,  in  the  15  Article  of  the  fame  Chapter,  I  have  defined  Ve¬ 
locity  or  Siviftnef  to  be  Motion  confidered  as  Power,  namely ,  that  Power 
&y  which  a  Body  Moved  may  in  a  certain  Time  transmit  a  certain  Length-, 
which  alfo  may  more  briefly  be  enunciated^  thus  ,  Velocity  is  the 
quantity  of  Motion  determined  by  Time  and  Line. 

Sixthly,  in -the  fame  Chap.i  6.  Article,  1  have  fhewn  that  Motion 

is  the  Meafure  of  Time. 

Seventhly,  in  the  fame  Chap.17th.yZ?*.  I  have  defined  Motions 
to  be  Equally  Svyift ,  when  in  Equal  Times  Equal  Lengths  are 

tranfmittedby  them.  , 

Emhthly,  in  the  1 8  Article  of  the  fame  Chapter,  Motions  are  de¬ 
fined"  tob  e  Equal,  when  the  Swiftnef  of  one  Moved  Body  computedine- 
very  part  of  its  magnitude ,  is  equal  to- the  Swiftnef  of  another  computed 
alfo  in  every  part  of  its  magnitude.  From  whence  it  is  to  be  noted, 
that  Motions  E  cual  to  one  another %and  Motions  Equally  Sir/ft,  do  not  Ug- 
nifie  the  fame  thing ;  for  when  two  hor leS  draw  abreft,  the  Moti- 
on  of  both  is  greater  then  the  Motion  of  either  or  them  lingJy  5 
the  Svviftnefs  of  both  together  is  but  Equal  to  that  of  eit  eiv 

Ninthly,  in  the  19  Article  of  the  fame  Chapter  5 1  have  fnevvn. 


'  Part motions  &  magnitudes. 

that  wijatftoever  is  at  Reft  will  alwayes  be  at  Reft ,  urdeft  there  be  ftome  other 
Body  befides  it ,  which  by  getting  into  its  place  ,  ftujjers  it  no  longer  to  remain 
at  Reft.  And  that  whatftoever  is  Moved  ,  will  aU ayes  be  Moved  ,  unleft 
there  be  ftome  other  Body  befides  it,  which  hinders  its  Motion. 

Tenthly,  In  the  9  Chapter  and  7  Article  ,  I  have  demonftrated, 
that  When  any  Body  is  moved  which  was  formerly  at  Reft)  the  immediate  ef¬ 
ficient  caufte  of  that  Motion  is  in  ftome  other  Moved  and  Contiguous  Body. 

.  Eleventhly,  I  have {hewn  in  the  fame  place,  that  whatftoever  is 
Mowed)  will  always  be  Moved  in  the  fame  wayy  and  with  the  fame  Swift -  ■ 
nej f)  if  it  be  not  hindered  by  ftome  other  Mo  ted  and  C cntiguou*  Body. 

2  To  which  Principles  I  fhall  here  add  theie  that  follow. 
Fir  ft,  I  define  E  N  D  E  AV  0 11 II  to  be  Motion  made  in  left  Space  and 
Time  then  can  be  given ;  that  is ,  left  then  can  be  determined  or  aftigned 
by .  Expofition  or  Number 3  that  is.  Motion  made  through  the  length  of  a 
Point)  and  in  an  Inftmt  or  Point  of  Time.  For  the  explaining  of  which 
Definition  it  muft  be  remembred ,  that  by  a  Point  is  not  to  be  un- 
derftood  that  which  has  no  quantity ,  or  which  cannot  by  any 
means  be  divided  (for  there  is  no  fuch  thing  in  Nature)  5  but  that 
whofe  quantity  is  not  at  allconfidcred ,  that  is ,  whereof  neither 
quantity  nor  any  partis  computed  in  demonft  ration;  fo  that  "a 
Point  is  not  to  be  taken  for  an  Indivifible ,  but  for  an  Undivided 
thing-,as  alfo  an  Inftant  is  tube  taken  for  an  Undivided,and  not  for 
an  Indivifible  Time. 

In  like  manner  Endeavour  is  to  be  conceived  as  Motion  3  but  fo, 
as  that  neither  the  quantity  of  the  Time  in  which,  nor  of  the  Line 
in  which  it  is  made  may  in  demonftration  be  at  all  brought  into 
comparifon  with  the  quantity  of  that  Time,  or  of  that  Line  of 
which  it  is  a  part.  And  yet ,  as  a  Point  may  be  compared  with  a 
Pdint>f6  one  Endeavour  may  be  compared  with  another  Endea¬ 
vour,  and  one  may  be  found  to  be  greater  or  lefie  then  another  .For 
if  the  Vertical  points  of  two  Angles  be  compared ,  they  will  be 
equal  or  unequal  in  the  fame  proportion  which  the  Angles  them- 
felves  have  to  one  another.  Or  if  aftraight  Line  cut  many  Cir¬ 
cumferences  of  Concentrick  Circles,  the  inequality  of  the  points 
of  interfefkion  will  be  in  the  fame  proportion  which  the  Perime¬ 
ters  have  to  one  another.  And  in  the  fame  manner ,  if  two  Moti¬ 
ons  begin  and  end  both  together,  their  Endeavours  will  be  Equal 
©^Unequal  according  to  the  proportion  of  their  Velocities  3  as  we 
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fee  a  bullet  of  Lead  defcend  with  greater  Endeavour  then  a  ball 
Oi  Wooll, 

Secondly,  I  define  IMPETUS  or  guickne f  of  Motion ,  to  be  the 
Swiftne or  Velocity  of  the  Body  moved ,  but  considered  in  the  fevered  points 
of  that, time  in  which  it  is  mol  ed ^  In  which  fenf e  Impetus  is  nothing  elfe 
but  the  quantity  or  velocity  of  Endeavour.  Bnt  confidered  with  the  whole 
time  ft  is  the  whole  velocity  of  the  Body  moved ,  taken  together  throughout  all 
the  time^md  equal  to  the  Produft  of  a  Line  reprefenting  the  time  multiply  ed 
into  a  Line  reprefenting  the  arithmetically  mean  Impetus  or  ^uicknejT. 
Which  Arithmetical  Mean  what  it  is,  is  defined  m  the  2pth  Arti¬ 
cle  of  the  13  th  Chapter. 

And  becaufe  in  equal  times  the  wayes  that  are  pafTcd  are  as  the 
V elocities,and  the  Impetus  i§  the  V elocity  they  go  withal  reckoned 
in  all  the  feveral  points  of  the  times ,  it  followeth  that  during  any 
time  whatfoever,  howfoever  the  Impetus  be  encreafed  or  decrea- 
fed,  the  length  of  the  way  palled  over  lliall  be  encreafed  or  de- 
creafedin  the  fame  proportion  j  and  the  fame  Line  ihall  repre- 
fent  both  the  way  of  the  Body  moved ,  and  the  feveral  Impetus  or 
degrees  of  Swiftnefs  wherewith  the  way  is  palled  over. 

And  if  the  Body  moved  be  not  a  point ,  but  a  flraight  line  mo¬ 
ved  fo  as  that  every  point  thereof  make  a  feveral  flraight  line,  the 
Plain  deferibed  by  its  motion ,  whether  Uniform ,  Accelerated  or 
Retarded,  lliall  be  greater  or  lefs  (the  time  being  the  fame)  in  the 
fame  proportion  with  that  of  the  Impetus  reckoned  in  one  motion 
to  the  Impetus  reckoned  in  the  other.  Eor  the  reafon  is  the  fame  in 
Parallelograms  and  their  Sides,  -  ti 

For  the  fame  caufe  alfo  if  the  Body  moved  be  a  Plain,the  Solid 
deferibed  {hall  be  flill greater  or  lefs  in  the  proportions  of  the  fe¬ 
veral  Impetus  or  Quickneffes  reckoned  through  one  Line,  to  the  fe¬ 
veral  Impetus  reckoned  through  another.  , 

This  underftood,  let  A  B  C  D  ( in  the  firft  .figure  of  the  1 7th 
Chapter)  be  a  Parallelogram  ;  in  which  fuppole  the  fide  AB  to 
be  moved  parallelly  to  the  oppofite  fide  CD,aecreafingal  the  way 
till  it  vanifh  in  the  point  C,  and  fo  deferibing  the  figure  ABE  FC; 
the  point  B  as  A  B  decreafeth,  will  therefore  deferibe  the  Line  B 
E  F  C ;  and  fuppofe  the  time  of  this  motion  defigned  by  the  line 
C  D-,  and  in  the  lame  time  CD  fuppofe  the  fide  A  C  to  be  moved 
parallelly  and  uniformly  to  BD.  From  the  point  Q  taken  at  adven¬ 
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“  ‘hf  Ljne  C.D>  d«w  J  R  parallel  to  B  D,  cutting  the  Line 
u  ^  ^  m  ,and  the  (lde  AB  in  R.  And  again  from  the  point  O 

taken  alto  at  adventure  inthe  Line  CD,draw  Q  S  parallel  to  B IX 

cutting  the  Line  BEFCinF,  and  the  fide  ABinS,  and  draw 
EGan4  F  H  parallel  to  C  D ,  cutting  ACinG  and  H.  LafUyV 
fuppofe  the  lameconftru&ion  done  in  all  the  points  poffiblc  of  the 
Line  Bbr  G.  I  fay ,  that  as  the  proportions  of  the  Swiftnefles 
wherewith  CIF,  O  E,  D  B ,  and  all  the  reft  fupopfed  to  be  drawn 
parallel  to  D  B,and  terminated  in  the  Line  B  E  F  C^re  to  the  pro- 
portions  of  their  fe  veral  Times  defigned  by  the  feveral  parallels 
H  F,  G  E,A  Band  all  the  reft  fuppoled  to  be  drawn  parallel  to  the 
Line  ot  time  C  D3and  terminated  in  the  Line  B  E  F  C  (the  a*- 
gregate  to  the  aggregate)  fo  is  the  Area  or  Plain  D  B  E  F  C  to  tlie 
Area  or  Plain  A  C  F  E  B.  For  as  A  B  decreafing  continually  by 
the  line  B  E  F  C  vamfticth  in  the  time  C  D  into  the  point  C,  fo 
in  the  fame  timcthe  line  D  C  continually  decreafing  vaniiheth 
by  the  fame  line  C  F  E  B  into  the  point  B ;  and  the  point  D  de- 
Icnbeth  in  that  decreafing  motion  the  line  D  B  equall  to  the  line 
A  L  delonbed  by  the  point  A  in  the  decreafing  motion  of  A &B  - 
&  their  fwiftnefles  are  therefore  equal. Again5becaufc  in  the  time 
GE  the  point  Odefcnbeth  the  line  O  E,  and  in  the  fame  time 
the  point  R  defenbeth  the  line  RE,the  line  OE  iliall  be  to  the  line 
35  ^efwiftnefs  wherewith  O  E  is  deferibed  to  the  fwiftnefs 
wnerwith  RE  is  defcnbcdJn  like  maner,becaufe  in  the  fame  time 
”  ?  ^efenbeth  the  Line  Q  F,and  the  point  S  the  Line 

SF,  it  fhaU  be  as  the  fwiftnefs  by  which  QF  is  deferibed  to  the 
hviftnefs  lw  which  S  F  is  deferibed,  fo  the  Lincitfclf  QF  to  the 

Line  it  felt  S  F  j  and  fo  in  all  the  Lines  that  can  pofiiblybe  drawn 
paratle!  to  B  D  m  t  he  points  where  they  cut  the  Linc'B  E  F  C.But 
a  1  the  parallels  to  B  D,as  R  E,  S  F,AC  and  the  reft  that  can  poffi- 
bly  be  dravvft  from  the  Line  A  B  to  the  Line  B  £  F  C  make  the 
Ar^  A  B  EF  Qand  all  the  parallels  to  the  fame  BD, 

Li. _  jOEjDB  &  the  reft  drawn  to  the  points  where  they  cut  the 
lame  Line  BEFC  make  the  Area  of  the  Plain  BEFCD.rts  there* 
?ore  thc .aggregate  of  the  Swiftnefles  wherwith  the  PlainBEFCD 
n  deferibed  is  to  the  a^regate  of  the  Swiftnefles  wherewith  the 
Flam  AC FEB  is  deferibed/o  is  the  Plain  it  fclf  B  E  F  C  D  to  the 
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Plain  it  felf  ACFE  B.But  the  aggregate  of  the  Times  reprefented 
by  the  parallels  A  B,  G  E,  H  F  and  the  reft,  maketh  alfo  the  Area 
AC  FEB.  And  therefore  as  the  aggregate  of  all  the  Lines  QF, 
G  E,D  B  and  all  the  reft  of  the  Lines  parallel  to  B  D  and  termina¬ 
ted  in  the  Line  B  E  F  C  is  to  the  aggregate  of  all  the  Lines  H  F> 
G  E,A  B  and  ail  the  reft  of  the  Lines  parallel  to  CD  &  terminated 
in  the  fame  Line  B  E  F  C;  that  is,  as  the  aggregate  of  the  Lines  of 
Swiftnefs  to  the  aggregate  of  the  lines  of  Time,  or  as  the  whole 
Swiftnefs  in  the  parallels  to  DB  to  the  whole  Time  in  the  parallels 
to  C  D,  fo  is  the  Plain  B  E  F  C  D  to  the  Plain  A  C  F  E  B.  And 
the  proportions  of  to  F  H,  and  of  O  E  to  E  G ,  and  oi  D  B  to 
B  A,  and  fo  of  all  the  reft  taken  together  ,are  the  proportion  of  the 
Plain  D  B E F  C  to  the  Plain  A  B  E  F  C.  But  the  Lines  QF,OE, 
D  B  and  the  reft  are  the  Lines  that  defigne  the  S  wifnefs ;  and  the 
Lines  H  F,G  E,AB  &c  the  reft  are  the  Lines  that  defigne  the  Times 
of  the  motions ;  and  therefore  the  proportion  of  the  Plain  D  B  E 
FC  to  the  Plain  A  B  E  F  C  is  the  proportions  of  all  the  Velocities 
taken  together,  to  all  the  Times  taken  together.  Wherefore  as  the 
proportions  of  the  S  wiftneffes,&c.which  was  to  be  demonftrated. 

The  fame  holds  alfo  in  the  diminution  of  the  Circles  whereof 
fche  lines  of  Time  are  the  Semidiameters,  as  may  eafily  be  concei¬ 
ved  by  imagining  the  whole  Plain  A  B  CD  turned  round  upon  the 
Axis  BD*  for  the  Line  B  E  F  C  will  be  every  where  in  the  Super¬ 
ficies  fo  made,  and  the  Lines  H  F,G  E,A  B  which  here  are  Paral¬ 
lelograms  will  be  there  Cylinders,  the  Diameters  of  whole  bafes 
are  the  lines  FL,F,  G  E,  A  B,  &c.  and  the  Altitude  a  point,that  is  to 
fay,  a  quantity  lefs  then  any  quantity  that  can  polfibly  be  named ; 
and  the  Lines  QJF,  O  E,  D  B,  &c.  fmall  folids  whofe  lengths  and 
breadths  are  lefs  then  any  quantity  that  can  be  named. 

But  this  is  to  be  noted,  that  unlefs  the  proportion  of  thefumme 
c>f  the  Swiftnelfes  to  the  proportion  of  the  fumme  of  the  Times  be 
determined,the  proportion  of  the  Figure  D  B  E  F  C  f®  the  Figure 
AB  E  F  C  cannot  be  determined. 

Thirdly ,  I  define  RESISTANCE  to  bo  the  endeavour  of  one 
moved  Body ,  either  wholly  or  in  part  contrary  to  the  endeavour  of  another 
moved  Body,  which  toucheth  the  fame .  I  fay  wholly  contrary,  when  the 
endeavour  of  two  Bodies  proceeds  in  the  fame  ftraight  Line  from 
the.  oppofite  extremes,  and  contrary  in  part,  when  two  Bodies 
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have  their  endeavour  in  two  Lines  ,  which  proceeding  from  the 
extreme  points  of  a  ftraight  Line,  meet  without  the  fame. 

Fourthly,  that  I  may  define  what  it  is  to  P  R  E  S  S  E  3  I  fay  tha 
Of  two  moved  Bodies  one  PreJJes  the  other ywben  with  its  Endeavour  it  make 
either  all  or  fart  of  the  other  Body  to  00  out  of  its  place . 

Fifthly,  A  Body  which  is  prefed  and  not  wholly  removed  is  f aid  to 
RESTORE  it  ft df  when(  the  prefl  ing  Body  being  taken  away)  the  parts 
which  were  moved ,  do  by  reafon  of  the  internal  ccnjtitution  of  the  prefj'ed 
Body,  return  every  one  into  its  own  place .  And  this  we  may  obfervein 
Springs,  in  blown  Bladders,  and  in  many  other  Bodies, whofe 
parts  yeild  more  or  lefs  to  the  Endeavour  which  the  preffing  Body 
makes  at  the  firft  arrival  5  but  afterwards  (when  the  prefting  Body 
is  removed)  they  do  by  feme  force  within  them  Reflore  thcml-elves, 
and  give  their  whole  Body  the  fame  figure  it  had  before* 

Sixthly,  I  define  FORCE  to  be  the  Impetus  or  jQukknefi  of  Mo¬ 
tion  multiply  ed  either  into  it  f el  for  into  the  Magnitude  of  the  Movent $y 
means  wherofthef  aidMo'i  ent  works  more  or  le ft  upon  the  Bod y  that  reffls  itm 
3  Having  premifed  thus  much, I  fhal  now  demonftrate,Firft,That 
if  a  point  moved  come  to  touch  another  point  which  is  at  reft,  how 
little  foever  the  Impetus  or  quicknefs  of  its  motion  be,i t  (hall  move 
that  other  point.  For  if  by  that  Impetus  it  do  not  at  all  move  it  out 
of  its  place,  neither  fhall  it  move  it,  with  double  the  fame  Im¬ 
petus  •  for  nothing  doubled  is  ftill  nothing  *  and  for  the  fame  rea- 
fon  it  fhall  never  move  it  with  that  Impetus  how  many  times  foever 
it  be  multiplyed,bccaufe  nothing  how  foever  it  be  multiplyed  will 
for  ever  be  nothing.Wherefore  when  a  point  is  at  reft 3  if  it  do  not 
yeild  to  the  lcaft  Impetus ,  it  will  yeild  to  none,  and  confequently  it 
will  be  impoffible  that  that  which  is  at  reft  fhould  ever  be  moved. 

Secondly ,  that  when  a  point  moved ,  how  little  foever  the 
Impetus  thereof  be,  falls  upon  a  point  of  any  Body  at  reft ,  how 
hard  foever  that  Body  be  ,  it  will  at  the  firft  touch  make  it 
yeild  a  little.  For  if  it  do  not  yeild  to  the  Impetus  which  is  ia 
that  point,  neither  will  it  yeild  to  the  Impetus  of  never  fo  ma¬ 
ny  points,  which  have  all  their  Impetus  feverally  equal  to  the  Im- 
petusoi  that  point. For  feeing  all  thofe  points  together  work  equal¬ 
ly,  if  any  one  of  them  have  no  effed ,  the  aggregate  of  them  all 
together  fhall  have  no  effed  as  many  times ,  told  as  there  arc 
points  in  the.whole  Body,  that  is, ftill  no  effed  at  all  $  and  by  con- 
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fequent  there  would  be  feme  Bodies  fo  hard  that  it  would  be  im- 
poflible  to  break  them;  that  is,  a  finite  hardnefie  ,  or  a  finite  force 
would  not  yeild  to  that  which  is  infinite;  which  is  abfurd. 

Corollary.  It  is  therefore  manifeft  ,  that  Reft  does  nothing  at  all, 
nor  is  of  anyeffica<%r;  and  that  nothing  but  Motion  gives  Motion 
to  inch  things  as  be  at  Reft,  and  takes  it  from  things  moved. 

Thirdly,  that  Cefiation  in  the  Movent  does  not  caufe  CeiTation 
in  that  which  was  moved  by  it.  For  (by  the  n  th  Number  of  the 
i  Article  of  this  Chapter)  whatfoever  is  moved,  perfevers  in  the 
fame  way,  &  with  the  fame  Swiftnefs,  as  long  as  it  is  not  hindered 
By  fome  thing  that  is  moved  againft  it.  Now  it  is  manifeft ,  that 
C  eflation  is  not  contrary  Motion;  and  therefore  itfollows,that  the 
ft  an  ding  ftill  of  the  Moveitt ,  does  not  make  it  necelfary  that  the 
thing  moved  ihould  alfo  ftand  ftill. 

Corollary.  They  are  therefore  deceived',  that  reckon  the  taking 
away  of  the  impediment  or  refiftancc,  for  one  of  the  caufes  of 
Motion. 

4  Motion  is  brought  into  account  for  divers  rcfpc&s  j  Firft,  as 
in  a  Body  Undivided ,  (that  is ,  confidcred  as  a  .point); ;  or ,  as  in  a 
Divided  Body.  In  an  Undivided  Body  ,  when  we  fuppofe  the  way 
by  which  the  Motion  is  made,  to  be  a  Line ;  and  in  a  Divided  Bo¬ 
dy,  when  we  compute  the  Motion  of  the  feveral  parts  of  that  Bo¬ 
dy,  as  of  Parts. . 

Secondly ,  From  the  diverfity  of  the  regulation  of  Motion,  it  is 
in  a  Body  confidered  as  Undivided,  (ometimes  Uniform,  and  fom  c- 
ftimes  Multiform.  Uniform  is  that  by  which  equal  Lines  are  alwayes 
rranfmitted  in  equal  times;  &  Multiformy  when  in  one  time  more. 
In  another  time  lefs  fpaceis  tranfmitted.Again,  of  Multiform  Mo¬ 
tions,  there  are  fome  in  which  the  degrees  of  Acceleration  and 
Retardation  proceed  in  the  fame  proportions  which  the  Spaces 
ftranfimtted  nave ,  whether  duplicate ,  or  triplicate,  or  by  what- 
1  oever  number  multiplyed;  and  others  in  which  it  is  otherwife* 

Thirdly,  from  the  number  of  the  Movents;  that  is ,  one  Motion 
is  made  By  one  Movent  onely,  and  another  by  the  concourfe  of 
many  Movents. 

Fourthly,  from  the  pofition  of  that  Line  in  which  a  Body  is  rao- 
'vcd,in  refpeft  of  fome  other  Line ;  and  from  hence  one  Motion  is 
aUed  Pcrfcndiatlw)  another  Oblique^  another  Parallel. 

Fifthly* 


Fifthly, from  the  pofition  of  the  Movent  in  relped  of  the  Moved 
Body;from  whence  one  Motion'is  Pulfion  or  Driving^another  Tra8i~ 
on  or  Drawing.  PULSION,  when  the  Movent  makes  the  Moved 
Body  goc  before  it ;  and  TRACTION,  when  it  makes  it  follow. 
Again,  there  are  two  forts  of  Pulfion',  one,  when  the  motions  of  the 
Movent  and  Moved  Body  begin  both  together,  which  may  be  cal¬ 
led  TRUSION  or  Thrufting  and  VECTION-  the  other, when 
the  Movent  is  firft  moved,  and  afterwards  the  Moved  Body, which 
Motion  is  called  P.EJR  C  U  S  S I O  N  or  Stroke, 

Sixthly,  Motion  is  confidercd  fometimes  from  the  Effed  onely 
which  the  Movent  works  in  the  Moved  Body,  which  is  ufually  cal¬ 
led  Moment,  Now  MOMENT  it  the  Exce Jf  of  Motion  which  the 
Movent  has,  above  the  Motion  or  Endeavour  of  the  Ref  fling  Body . 

Seventhly,  it  may  be  confidered  from  the  diverhty  of  the  Ate- 
dium ;  as  one  Motion  may  be  made  in  Vacuity  or  empty  Places  another 
in  a  fluid 5  another  in  a  confiflent  Medium, th^t  is,  a  Medium  whofe 
parts  are  by  fome  power  fo  confiflent  and  ccheringjhzt  no  part  of  the 
fame  will  ycild  to  the  Movent,  unlefs  the  whole  yeild  alfo. 

Eighthly,  when  a  Moved  Body  is  confidered  as  having  parts, 
there  arifes  another  diftindioa  of  Motion  into  Simple  and  Compoun¬ 
ded .  Simple ,  when  all  the  leveral  parts  deferibe  feveral  equal  lines; 
Compounded >  when  the  lines  deferibed  arc  Unequal. 

5  All  Endeavour  tends  towards  that  part ,  that  is  to  fay,in  that 
way  which  is  determined  by  the  Motion  of  the  Movent, if  the  Mo¬ 
vent  be  but  one;  or*  if  there  be  many  Movents,  in  that  way  which 
their  concourfe  determines.  For  example,  if  a  Moved  Body  have 
dired  Motion,  its  firft  Endeavour  will  be  in  a  Straight  line;  if  it 
have  Circular  Motion,its  firft  Endeavour  will  be  in  the  Circumfe¬ 
rence  of  a  Gircle;&  whatfoever  the  line  be  in  which  a  Body  has  its 
Motion  from  the  concourfe  of  two  Movents,  as  foon  as  in  any  point 
thereof  the  force  of  one  of  the  Movents  ceafes,  there  immediate¬ 
ly  the  former  Endeavour  of  that  Body  will  be  changed  into  an  En¬ 
deavour  in  the  line  of  the  other  Movent. 

6  Wherefore,  when  any  Body  is  carried  on  by  the  concourfe  of 
two  Winds, one  of  thofe  Winds  ceafing,  the  Endeavour  and  Mo¬ 
tion  of  that  Body  will  be  in  that  line,  in  which  it  would  have  been 
carried  by  that  Wind  alone  which  blows  ftill  And  in  the  de- 
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fcribing  of  a  Circle,  where  that  which  is  moved  has  its  Motion 
determined  by  a  Movent  in  a  Tangent ,  and  by  the  Radius  which 
keeps  it  in  a  certain  diftance  from  the  Center ,  if  the  retention 
of  tne  Radius  ceafe,  that  Endeavour  which  was  in  the  Circum¬ 
ference  of  toe  Circle,  will  now  be  in  the  Tangent,  that  is,  in  a 
Straight  line.  For  feeing  Endeavour  is  computed  in  a  leffe  part 
of  die  Circumference  then  can  be  given,  that  is,  in  a  point,  the 
way  by  which  a  Body  is  moved  in  the  Circumference  is  com¬ 
pounded  of  innumerable  Straight  lines*  of  which  every  one  is  lefs 
then  can  be  given,  which  are  therefore  called  Points.  Wherefore 
when  any  Body  which  is  moved  in  the  Circumference  of  a  Cir¬ 
cle,  is  freed  from  the  retention  of  the  Radius ,  it  will  proceed  in 
one  of  thofe  Straight  lines,  that  is,  in  a  Tangent. 

7  All  Endeavour,  whether  ftrong  or  weak,  is  propagated  to  in¬ 
finite  diftance*  for  it  is  Motion.  If  therefore  the  firft  Endeavour 
of  a  Body  be  made  in  Space  which  is  empty ,  it  willalwayes  pro¬ 
ceed  with  the  lame  Velocity*  for  it  cannot  be  fuppofed  that  it  can 
receive  any  refiftance  at  all  from  empty  Space*  and  therefore  (by 
the  7  Article  *  of  the  g  Chapter)it  will  alwayes  proceed  in  the  fame 
way  and  with  the  fame  Swiftnefs.  And  if  its  Endeavour  be  in 
Space  which  is  filled,  yet  feeing  Endeavour  is  Motion,  that  which 
Hands  next  in  its  way  jfhall  be  removed,  an$l  endeavour  further, 
and  again  remove  that  which  ftands  next,  &  fo  infinitely  .Where¬ 
fore  the  propagation  of  Endeavour  from  one  part  of  full  Space  to 
another,  proceeds  infinitely.  Befides ,  it  reaches  in  any  inftant  to  a  - 
ny  diftance,  how  great  foever*For  in  the  fame  inftant  in  which  the 
firft  part  of  the  full  Medium  removes  that  which  is  next*  it 
the  iecond  alfo  removes  that  part  which  is  next  to  it  *  and 
therefore  all  Endeavour  ,  whether  it  be  in  empty  or  in  full 
Space,  procee  ds  not  onely  to  any  diftance  how  great  foever ,  but 
alfo  in  any  time  how  little  foever,  that  is,  in  an  inftant.  Nor  makes 
it  any  matter,  that  Endeavour  by  proceeding  growes  weaker  and 
weaker,  till  at  laft  it  can  no  longer  be  perceived  by  Senfe*  for  Mo¬ 
tion  may  be  infenfible  *  and  I  do  not  hereexamine  things  by  Senfe 
and  Experience,  but  by  Reafon. 

8  When  two  Movents  are  of  equal  Magnitude  ,  the  fwifter  of 
..inem  works  with  greater  force  then  the  flower  upon  a  Body  that 
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refills  their  Motion.  Alfo  if  two  Movents  have  equal  Velocity^ 
the  greater  of  them  works  with  more  force  then  the  lefs.  For 
where  the  Magnitude  is  equal  ,  the  Movent  of  greater  Velocity 
makes  the  greater  impreffion  upon  thatBody  upon  which  it  falls^ 
and  where  the  V  elocity  is  equal, the  Movent  of  greater  Magnitude 
falling  upon  the  famepoint,  or  an  equal  part  of  another  Body,  lo- 
fes  lefs  of  its  Velocity,  becaufe  the  refitting  Body  works  onely  up- 
on  that  part  of  the  Movent  which  it  touches,  and  therefore  abates 
the  Impetm  of  that  part  onely,  whereas  in  the  mean  time  the 
parts  which  are  not  touched  proceed,and  re  tein  their  whole  force 
till  they  alfo  come  to  be  touched,  and  their  force  has  fome  effetffc. 
Wherfore(for  example)  in  Batteries,a  longer  then  a  fhorter  piece 
of  Timber  of  the  fame  thicknefs  and  velocity,  and  a  thicker  then 
a  {tenderer  piece  of  the  fame,  length  and  velocity,  works  a  greater 
effect  upon  the  Wall. 
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Chap.  XVI. 


and  of  Motion  by  Concourf?. 


:2  The  Velocity  of  any  Body ,  in  what  Time  feever  it  he  computed)  is  that  which 
is  made  of  the  multiplication  of  the  Impetus,  or  Qnickriefs  of  its  Mo¬ 
tion  into  the  Time.  5,  &c.  In  all  ^Motion,  the  Lengths  which  are  pa  fed 
through^  are  to  one  another a*  the  'Produtts  made  by  the  Impetus  multipyed 
tnto  the  T ime.  6  If  two  Bodies  be  moved  with  Uniform  Motion  t hrough  two 
Lengths ,  the  proportion  of  t  hofe  Lengths  to  one  another  will  be  compounded 
of  the  proportions  of  Time  to  Time^and  Impetus  to  Impetus  ,  directly  taken. 
7  If  two  Bodies  pafs  through  two  Lengths  with  Uniform  Motion^  he  propor¬ 
tion  of  their  Tirms  to  one  another  will  be  compounded  of  the  proportions  of 
Length  to  Length  and  Impetus  to  Impetus,  reciprocally  taken ;  alfo  the  propor¬ 
tion  of  their  Impetus  to  one  bsother  will  be  compounded  of  the  proportions  of 
Length  to  Length  and  Time  to  Time ,  reciprocally  taken .  %  If  a  Body 
be  carried  on  with  Uniform  Motion  by  two  Movents  together ,  which  meet  in 
an  Angle ,  the  line  by  which  it  pafes  will  be  a  flraight  Une  fubtending  the 
complement  of  that  Angle  to  two  right  Angles.  c.If  a  Body  be  carried  by 

two  Movents  together yone  of  them  being  moved  with  Uniform ,  the  other  with 
cc derated  Motion^and  the  proportion  of  their  Lengths  to  their  Times  be¬ 
ing  explicable  in  numbers ,  How  to  find  out  what  line  that  Body  defer ibes. 


He  Velocity  of  any  Body  3  in  whatfoever  Time  it 
be  moved  >  has  its  quantity  determined  by  the 
fumof  all  thcfevcral  Quickncffes  or  Impetus 
which  it  hath  in  the  fcveral  points  of  the  Time 
of  the  Bodies  Motion.For  {eeingVelocity(by  the 
Definition  of  it  Chap.S.Art.15.)  is  that  Power  by 


which  a  Body  can  in  a  certain  time  pais  through  a  certain  length; 
and  Quicknefs  of  Motion 3  or  Impetus  (by  the  1 5  Chap.  Artie. 2  .Numb, 
2.)  is  Velocity  taken  in  one  point  of  time  onely*  all  the  Impetus  to¬ 
gether  taken  in  all  the  ooints  of  time  5  will  be  the  fame  thing 
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Corollary .  If  the  Impetus  be  the  fame  in  every  point,  anyftraigh* 
line  reprefenf  ing  it  may  be  taken  for  the  meafure  of  Time;and  the 
Quicknefles  or  Impetus  applyed  ordinately  to  any  ftraight  line  ma¬ 
king  an  Angle  with  it,  and  repirefenting  the  way  of  the  Bodies  mo¬ 
tion, will  defigne  a  parallelogram  which  fhall  reprefent  the  Velo¬ 
city  of  the  whole  Motion.  But  if  the  Impetus  or  Quicknefs  of  Moti¬ 
on  begin  from  Reft,  and  increafe  Uniformly ,  that  is,  in  the  fame 
proportion  continually  with  the  times  which  are  parted  ,  the 
whole  Velocity  of  the  Motion  fhall  be  reprelented  by  aTriangie, 
pne  fide  w hereof  is  the  whole  time ,  and  the  other  the  greateft 
Impetus  acquired  in  that  time ;  or  elfe  by  a  parallelogram,  one  of 
whofe  fides  is  the  whole  time  of  Motion  ,  and  the  other ,  half  the 
greateft  Impetus ;  or  laftly  by  a  parallelogram  having  for  one  fide  a 
mean  proportional  between  thevvhole  timegc  the  half  of  that  time, 
&  for  the  other  fide  the  half  of  the  greateft  Impetus.  For  both  thefe 
parallelograms  are  equal  to  one  another,  &  feverally  equal  to  the 
triangle  which  is  made  of  the  whole  line  of  time ,  and  the  greateft 
acquired  Impetus-, as  is  demonftrated  in  the  Elements  of  Geometry. 

%  In  all  Uniform  Motions  the  Lengths  which  are  tranfmit- 
ted  are  to  one  another,  as  the  product  of  the  mean  Impetus  mul- 
tiplyed  into  its  time,  to  the  product  of  the  mean  Impetus  multiply- 
ed  alfo  into  its  time. 

For  let  AB  (in  the  firft  Figure)  be  the  Time,  and  AC  the 
Impetus  by  which  any  Body  partes  with  Uniform  Motion  through 
the  Length  D  E*,  &  in  any  part  qf  the  time  AB,as  in  the  time  A  F, 
let  another  Body  be  moved  with  Uniform  Motion,  firft ,  with  the 
fame  Impetus  A  C.  This  Body  therefore  in  the  time  A  B  with  the 
lyipetiu  A  C  wiil  pafs  through  the  length  AF.  Seeing  therefore, 
when  Bodies  are  moved  in  the  fame  Time,  &  with  the  fame  V e- 
locity  Impetus  in  every  part  of  their  motlon,the  proportion  of  one 
Length  tranfmitted  to  another  Length  trafmitted,  is  the  fame  wth 
that  of  Time  to  Time,  it  followeth,that  the  Length  tranf  mitted  in 
the  time  A  B  with  the  Impetus  AC  will  be  to  the  Length  tranfmit- 
jted  in  the  time  A  F  with  the  fame  Impetus  AG  ,  as  A  B  it  fell  is  to 
AF,  that  is,  as  the  parallelogram  A I  is  to  the  parallelogram  A  H* 
that  is,  as  the  product  of  the  time  A  B  into  the  mean  Impetus  A  C 
is  to  the  produft  of  the  time  A  F  into  the  fame  Impetus  A  C. 

Again ,  let  it  be  fuppofed  that  a  Body  be  moved  in  the  time  A  F, 
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mot  with  the  fame  but  with  fome  other  Uniform  Impetus ,  as  AL. 
Seeing  therfore  one  of  the  Bodies  has  in  all  the  parts  of  its  motion 
the  Impetus  AC,  and  the  other  in  like  manner  the  Impetus  A  L,  the 
Length  trafmitted  by  the  Body  moved  with  the  Impetus  AC  will  be 
to  the  Length  tranfmitted  by  the  Body  moved  with  the  Impetus 
A  L,  as  A  C  it  felf  is  to  A  L,thatis,  as  the  parallelogram  A  H  is  to 
the  parallelogram  F  L.  Wherefore,  by  ordinate  proportion  it  will 
be,  as  the  parallelogram  A I  to  the  parallelogram  F  L,  that  is,  as 
the  produd  of  the  mean  Impetus  into  the  Time  is  to  the  produd 
of  the  mea  nlmpetus  into  theTime,fo  the  Length  tranfmitted  in  the 
time  A  B  with  the  Impetus  A  C ,  to  the  length  tranfmitted  in  the 
rime  A  F  with  the  Impetus ,  A  Lj  which  was  to  be  demonftrated. 

Corollary .  Seeing  therefore  in  Uniform  Motion  (as  has  been 
thewn)  the  Lengths  tranfmitted  are  to  one  another  as  the  paral¬ 
lelograms  which  are  made  by  the  multiplication  of  the  mean  Im- 
fetus  into  the  Times,  that  is,  (by  reafon  of  the  equality  of  the  Im¬ 
petus  all  the  way)  as  th#  Times  themfelves ,  it  will  alfo  be  by  per¬ 
mutation,  as  to  Time  to  Length,  fo  Time  to  Length  5  and  in  gene¬ 
ral,  to  this  place  are  applicable  all  the  properties  and  tranfmuta- 
tions  of  Analogifmes  which  I  have  fet  down  and  demonftrated  in 
the  13  Chapter. 

3  In  Motion  begun  from  Reft,and  Uniformly  Accelerated(that 
is,  where  the  Impetus  cncreafeth  continually  according  to  the  pro¬ 
portion  of  the  Times)  it  will  alfo  be,  as  one  produd  made  by  the 
Mean  Impetus  multiplyed  into  the  Time,  to  another  produd  made 
likewifeby  the  Mean  Impetus  multiplyed  into  the  Time  ,  fothc 
Length  tranfmitted  in  the  one  Tirhe,  to  the  Length  tranfmitted  in 
the  other  Time. 

For  let  A  B  (in  the  famei  figure)  reprefent  a  Time  *,  in  the  be¬ 
ginning  of  which  Time  A,  let  tbe  Impetus  be  as  the  point  A;but  as 
the  Time  goes  on,  fo  let  the  Impetus  cncreafe  Uniformly  till  in  the 
laft  point  of  that  Time  AB,namely  in  B,the  Impetus  acquired  be  BL 
Again,  let  A  F  reprefent  another  Time,  in  wnofe  beginning  A, let 
the  Impetus  be  as  the  point  it  felf  A^but  as  the  Time  procceds,fb  let 
the  Impetus  encreafe  Uniformly  till  in  the  laft  point  F  of  the  Time 
A  F  the  Impetus  acquired  be  F  K$  and  let  D  E  be  the  Length  paf- 
fed  through  in  the  Time  A  B  with  Impetus  Uniformly  encreafed.  I 
fay  the  Length  D  E,  is  to  the  Length  tranfmitted  in  the  Time  AF, 
as  the  Time  AB  multiplyed  into  the  Mean  of  the  Impetus  encrea- 
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fins  through  the  time  A  B  ,  is  to  the  Time  A  F  multiply**! 
into  the  Mean  of  the  Impetus  encreafing  through  the  time  A  F. 

For  feeing  the  Triangle  A  B I  is  the  whole  V elocity  of  the  Bo¬ 
dy  moved  in  the  Time  A  B  till  the  Impetus  acquired  be  B  Rand  the 
Triangle  AFK  the  whole  Velocity  of  the  Body  moved  in  the 
Time  A  F  with  Impetus  encreafing  till  there  be  acquired  the  Impe- 
mVYLy  the  Length  D  E  to  the  Length  acquired  in  the  Time  A  F 
with  Impetus  encreafing  from  Rcftin  A  till  there  be  acquired  the 
Impetus  F  K,  will  be  as  the  Triangle  A  B I  to  the  Triangle  A  F  K, 
that  is,  if  the  Triangles  AB I  and  AFK  belike,  in  duplicate 
proportion  of  the  Time  A  B  to  the  Time  A  F  ;  but  if  un¬ 
fit/,,,  the  proportion  compounded  of  the  proportions  of  A  B  to 
BI  &  of  AK  to  AF.Wherefore,as  A  B I  is  to  A  F  K,fo  let  DE  be  to 
D  P  *  for  fo,  the  Length  tranfmitted  in  the  Time  A  B  with  Impe- 
m  encreafing  to  B  I, will  be  to  the  Length  tranfmitted  in  the  Time 
A  F  with  Impetus  encreafing  to  F  K ,  as  the  triangle  A  B I  is  to  the? 
triangle  AFK;  But  the  triangle  A  B I  is  made  by  the  multiplicati¬ 
on  of  the  Time  A  B  into  the  Mean  of  the  Impetus  encreafing  to  B  I, 
and  the  triangle  A  F  K  is  made  by  the  multiplication  of  the  Time 
A  F  into  the  Mean  of  the  Impetus  encreafing  to  F  K ;  and  therefore 
the  Length  D  E  which  is  tranfmitted  in  the  Time  A  B  with  Impe¬ 
tus  encreafing  to  B  I,  to  the  Length  DP  which  is  tranfmitted  in 
the  Time  AF  with  Impetus  encreafing  toFK,  is  as  the  product 
which  is  made  of  the  Time  A  B  multiplyed  into  its  mean  Impetus, 
to  the  product  of  the  Time  A  F  multiplyed  alfo  into  its  mean  Im¬ 
petus-.  which  was  to  be  proved.  r  , 

Cord,  l  In  Motion  Uniformly  accelerated,  the  proportion  of  the 

Lengths  tranfmitted, to  that  of  their  Times, is  compounded  ot  the 
proportions  of  their  Times', to  their  Times  and  Impetus  to  Impetus 
Cord.  %  In  Motion  Uniformly  accelerated ,  the  Lengths  tranl- 
mitted  in  equal  times  taken  in  continual  fuccetfion  from  the  be¬ 
ginning  of  Motion,  are  as  the  differences  of  i’quare  numbers  be¬ 
ginning  from  Unity,  namely,  as  3,5,7,  &c.  For  if  in  the  firft  time 
the  Length  tranfmitted  be  as  1 ,  in  the  firft  and  fecond  times  the 
Length  tranfmitted  will  be  as  4,  which  is  the  Square  of  a ,  and  in 
the  three  firft  times,  it  will  be  as  9,  which  is  the  Square  ot  3,  and 
in  the  four  firft  times  as  16,  and  fo  on.  Now  the  differences  ot 

^Ccr^YnMotionUnifor’mly  accelerated  from  Reft, the  Length 

*  -  A  y  2  train- 


[can  Impetus  multi- 
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tranfmitted,  is  to  another  Length  transmitted  vniformly  in  the 
Tame  Time  ,  but  with  fuch  Impetus  as  was  acquired  by  the  acce¬ 
lerated  Motion  in  the  Iaft  point  of  that  Time,  as  a  triangle  to  a  pa¬ 
rallelogram  which  have  their  altitude  and  bafecommon.For  lee- 
irigthe  Length  DE  (in  the  fame  i  figure)  is  parted  through  with 
Velocity  as  the  triangle  ABI,it  is  neceflary  that  for  the  parting 
through  of  a  Length  which  is  double  to  DE,the  Velocity  be  as  the 
parallelogram  A I-,  for  the  parallelogram  A I  is  double  to  the  tn. 

4  In  Motion  which  beginning  from  Reft,  is  fo  accelcrated,that 
the  Impetus  thereof  encreale  continually  in  proportion  duplicate  to 
the  proportion  of  the  times  in  which  it  is  made,a  Length  tran  mit- 
ted  in  one  time  will  be  to  a  Length  tranfmitted  m  another  time,a$ 
the  product  made  by  the  Mean  Impetus  multiplyed  into  the  time  ot 
one  of  thofe  Motions,  totheproduft  of  the  Me 
plyed  into  the  time  oi  the  other  Motion.  ,  .  ; 

For  let  A  B(in  the  2d.  figure)  reprefent  a  Time,  in  whole  hrlt  in^ 
ftant  A  let  the  Impetusbe  as  the  point  A;  but  as  the  time  proceeds, 
fo  let  the  Impetus  encreafe  continually  in  duplicate  proportion  to 
that  of  the  times,  till  in  the  Taftpoint  of  time  B  the  Impetus  acqui¬ 
red  be  Efcthen  taking  the  point  F  any  where  in  the  time  AB,let  the 
Impetus  ¥  K  acquired  in  the  time  A  F  be  brdinately  applyed  to  that 
point  F.  Seeing  therefore  the  proportion  of  F  K  to  B I  is  ihppoied 
to  be  (duplicate  to  that  ot  A  F  to  A  B,the  proportion  of  A  F  to  AB 
will  be  liibduplicate  to  that  of  F  K  to  Bfo  and  that  of  AB  to  AF 
will  be  (by  Chap.  13. Article  16)  duplicate  to  that  01  B I  to  FK, 
e  and  confequently  the  point  K  will  be  in  a  parabolical  line  whofe 
diameter  is  AB  and  b^fe  BI  j  and  for  the  fame  reafon,  to  what 
point  foever  of  the  time  A  B  the  Impetus  acquired  in  that  time  be 
'brdinately  applyed,  the  ftraight  1  ine  defining  that  Impetus  will  be 
in  thefarne  parabolical  line  AK  I.  Wherefore  the  mean 
multiplyed  into  the  whole  time  A  B  will  be  the  Parabola  A  KI B, 
equal  to  the  parallelogram  A  M,  which  parallelogram  has  for  one 
fide  the  line  of  time  A  B"  and  for  the  other  the  line  of  the  Impetus 
A  L,  which  is  two  thirds  of  the  Impetus  B 1 5  for  every  Parabola  is 
equal  to  two  thirds  of  thap  parallelogram  with  which  it  has  its .al¬ 
titude  andbafe  common.  Wherefore  the  whole  Velocity  in  A  B 
will  be  the  parallelogram  A  M,as  being  made  by  the  multiplicati¬ 
on  of  the  Impetus  A  L  into  the  time  A  B.  And  in  like  manner, it  F  N 


Parc  3.  MOTIONS  &  MAGNITUDES,  \6  5 

be  taken  ,  which  is  two  thirds  oi  the  Impetus  F  K  ,  and  the 
parallelogram  FO  be  completed,  F  O  will  be  the  whole  Ve¬ 
locity  in  the  time  A  F,  as  being  made  by  the  Uniform  Impe¬ 
tus  AO  or  F  N  multiplyed  into  the  time  A  F.  Let  now  the 
length  trarifmitted  in  the  time  A  B  and  with  the  Velocity  AM 
be  the  ftraight  line  D  E  5  and  laftly  3  let  the  Length  trans¬ 
mitted  in  the  time  AF  with  the  Velocity  A  N,be  DP;I  fay  that  as 
AM  is  to  AN, or  as  the  Parabola  A  K I B  to  the  Parabola  A  F  K,fo 
is  D  E  to  D  P.  For  as  A  M  is  to  F  L  (that  is,  as  A  B  is  to  A  F)  fo 
let  D  E  be  to  D  G.  Now  the  proportion  of  A  M  to  A  N  is  com¬ 
pounded  of  the  proportions  oi  AM  to  F  L ,  and  of  F  L  to  AN. 
But  as  A  M  to  F  L,  fo  (by  conftru&ion)  is  D  E  to  D  G*,and  as  F  L 
is  to  A  N  (feeing  the  time  in  both  is  the  fame,  namely,  A  F),  fo  is 
the  Length  D  G  to  the  Length  D  P  5  for  Lengths  tranfmitted  in 
the  fame  time  are  to  one  another  as  their  V elocities  are.  Where¬ 
fore  by  ordinate  proportion,  as  A  M  is  to  A  N5  that  is,as  the  mean 
Impetus  A  L  multiplyed  into  its  time  A  B,  is  to  the  mean  Impetus 
A  O  multiplyed  into  A  F,  fo  is  D  E  to  D  P;  which  was^to  be  pro - 

Corol.  1  Lengths  tranfmitted  with  Motion  fo  accelerated  that 
the  I mpetus  encreafe  continually  in  duplicate  proportion  to  that  of 
their  times,  it  the  bafe  reprefent  thclmpetusy&rc  in  triplicate  pro¬ 
portion  of  their  Impetus  acquired  in  the  laft  point  of  their  times. 
For  as  the  Length  DE  is  to  the  Length  D  P ,  fo  is  the  parallelo¬ 
gram  AM  to  the  parallelogram  A  N,  and  fo  the  Parabola  ABIK 
to  the  Parabola  A  F  K-But  the  proportion  of  the  Parabola  A  B  I  K 
to  the  Parabola  A  F  K  is  triplicate  to  the  proportion  which  the 
bafe  B  liras  to  the  bale  F  K. Wherefore  alio  the  proportion  otDh 

to  D  P,  is  triplicate  to  that  of  B I  to  F  K,  , 

CoroL  i  Lengths  tranfmitted  in  equal  Times  fuccceding  one 
another  from  the  beginning ,  by  Motion  fo  accelerated ,  that  the 
proportio  of  the  Mfem  be  duplicate  to  the  proportio  of  the  times, 
are  to  one  another  as  the  differences  of  Cubkjue  Numbers  begin¬ 
ning  at  Unity,  that  is,  as  7,193^7,  &c.  For  if  in  the  firft  time  the 
Length  tranfmitted  be  as  i,  the  Length  at  the  end  or  the  lecond 
time  will  be  as  8,  at  the  end  of  the  third  time  as  27,and  at  the  end. 
of  the  fourth  time  as  64,  &c.  which  are  Cubique  Numbers,  whole 
differences  are  7, ip,  37,  &c.  . 

Cord,  3  In  Motion  fo  accelerated, as  that  the  Length  tranfmitted. 
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be  alwayes  to  the  Length  tranfmitted  in  duplicate  proportion  to  ^ 
their  Times,thc  Length  Uniformly  tranfmitted  in  the  whole  time 
and  with  Impetus  all  the  way  equal  to  that  which  is  laft  ac¬ 
quired,  is  as  a  Parabola  to  a  parallelogram  of  the  fame  altitude  & 
bafe,  that  is,  as  2  to  3.  For  the  Parabola  A  B I K  is  the  Impetus  en¬ 
creafing  in  the  time  A  B  and  the  parallelogram  A I  is  the  ercat- 
eft  Uniform  Impetus  multiplyed  into  the  fame  time  A  B.  Where¬ 
fore  the  Lengths  tranfmitted  will  be  as  a  Parabola  to  a  parallelo¬ 
gram  &c.  that  is,  as  2  t©  y. 

5  If  I  flionld  proceed  to  the  explication  of  fuch  Motions  as  are 
made  by  Impetus  encreafing  in  proportion  triplicate ,  quadrupli¬ 
cate,  quintuplicate,  &c.  to  that  of  their  times,  it  would  be  a  labour 
infinite  and  unneceffary.  For  by  the  fame  method  by  which  I  have 
computed  fuch  Lengths  as  are  tranfmitted  with  Impetus  encrea¬ 
fing  in  (Ingle  and  duplicate  proportion ,  any  man  may  compute 
fuch  as  are  tranfmitted  with  Impetus  encreafing  in  triplicate,  qua¬ 
druplicate  «r  what  other  proportion  he  pleafes. 

In  making  which  computation  he  fhall  findc ,  that  where  the 
Impetus  encreafe  in  proportion  triplicate  to  that  of  the  times,  there 
the  whole  Velocity  will  be  defigned  by  the  firflParabolafter  (of 
which  fee  the  next  Chapter);and  the  Lengths  tranfmitted  will  be 
in  proportion  quadruplicate  to  that  of  the  times. And  in  like  man- 
ner,wnere  the  Impetus  encreafe  in  quadruplicate  proportion  to  that 
of  the  timesjthat  there  the  whole  V elocity  will  be  defigned  by  the 
fecond  Parabolafter  ,  and  the  Lengths  tranfmitted  will  be  in 
quintuplicate  proportion  to  that  of  the  times  *  and  fo  on  conti¬ 
nually. 

6  If  two  Bodies  with  Uniform  Motion  tranfmic  two  Lengths, 
each  with  its  own  Impetus  and  Time,the  proportion  of  the  Lengths 
tranfmitted  will  be  compounded  of  the  proportions  of  Time  to 
Time,  and  Impetus  to  Impetus ,  dire&ly  taken. 

Let  two  Bodies  be  moved  Uniformly  (as  in  the  jd  figure)  One 
in  the  time  ABwith  thelw/tfftw  AC,  the  other  in  the  time  AD 
with  the  Impetus  AE.  I  fay  the  Lengths  tranfmitted  have  their 
proportion  to  one  another  compounded  of  the  proportions  of  AB 
to  A  D,  and  of  A  C  to  A  E.  For  let  any  Length  whatfoever ,  as  Z, 
t>e  tranfmitted  by  one  of  the  Bodies  in  the  time  A  B  with  the  I m- 
petus  A  C5  and  any  other  Length,  as  X,bc  tranfmitted  by  the  other 
Body  in  the  time  A  D  with  the  Impetus  A  E  $  and  let  the  parallelo¬ 
grams 
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grams  A  F  and  A  G  be  completed.Secing  now  Z  is  to  X  (by  the  id 
Article )  as  the  Impetus  A  C  multiplyed  into  the  time  A  B  is  to  the 
Impetus  A  E  multiplyed  into  the  time  A.D,that  is,  as  A  F  to  A  G ; 
the  proportion  of  Z  to  X  will  be  compounded  of  the  lame  propor¬ 
tions,  of  which  the  proportion  of  A  F  to  A  G  is  compounded;  But 
the  proportion  of  A  F  to  A  G  is  compounded  of  the  proportions 
of  the  fide  A  B  to  the  fide  A  D ,  and  of  the  fide  A  C  to  the  fide 
AEfas  is  evident  by  the  Elements  of  Euclide),  that  is,  of  the  pro¬ 
portions  of  the  time  A  B  to  the  time  A  D,and  of  the  Impetus  A  C 
to  the  Impetus  A  E.  Wherefore  alfo  the  proportion  of  Z  to  Xis 
compounded  of  the  fame  proportions  of  the  time  A  B  to  the  time 
A  D,  and  of  the  Impetus  A  C  to  the  Impetus  A  E  }  which  was  to  be 
demonftrated. 

Corol.  1  When  two  Bodies  are  moved  with  Uniform  Motion,  if 
the  Times  and  Xml**/#  be  in  reciprocal  proportion,  the  Lengths 
tranfmitted  fhall  oe  equal.  For  if  it  were  as  AB  to  AD  (in  the 
fame  3d  figure)  fo  reciprocally  A  E  to  A  C,the  proportion  of  A  F 
to  A  G  would  be  compounded  of  the  proportions  of  A  B  to  A  D 
and  of  AJC  to  A  E,  that  is,  of  the  proportions  of  A  B  to  A  D  and 
of  A  D  to  A  B.  Wherefore,  A  F  would  be  to  A  G  as  A  B  to  A  By* 
that  is  equal}  and  fo  the  two  produ&s  made  by  the  multiplication 
of  Impetus  into  Time  would  be  equal}  and  by  confequent ,  Z  would: 
be  equal  to  X. 

Carol.  2  If  two  Bodies  be  moved  in  the  fame  Time ,  but  with* 
different  Impetus ,  the  Lengths  transmi  tted  will  be  as  Impetus  to  Im¬ 
petus.  For  it  the  Time  of  both  of  them  be  A  D,  and  their  different 
Impetus  be  A  E  and  A  C,  the  proportion  of  A  G  to  D  C  will  be 
compounded  of  the  proportions  of  A  E  to  A  C  and  of  A  D  to  AD,; 
that  is,  of  the  proportions  of  A  E  to  A  C  and  of  A  C  to  A  G}and 
fo  the  proportion  of  A  G  to  D  C ,  that  is ,  the  proportion  of 
Length  to  Length  will  be  as  A  E  to  A  C,that  is,  as  that  of  Impetus 
to  Impetus .  In  like  manner,  if  two  Bodies  be  moved Uniformly,and 
both  of  them  with  the  fame  Impetus ,  but  in  different  times  ,  the 
proportion  of  the  Lengths  tranfmitted  by  them  will  be  as  that  of 
their  times.  For  if  they  have  both  the  fame  Impetus  A  C,and  their 
different  times  be  A  B  &A  D,the  proportion  ef  A F  to  DC  will  be 
compounded  of  the  proportions  of  AB  to  AD  and  of  AC  to* 


1*8 


it  P  RO  PORTIONS  of 


■ 


A  Kt?  J  » 

A  C;that  is, of  the  proportions  of  A  Bto  A  D  and  of  A  D,  to  A  D 
and  therefore  the  proportion  of  A  F  to  D  C,  that  is,  of  Length  to 
Length,  will  be  the  lame  with  that  pi  A  B  to  AD  ,  which  is  the 
proportion  of  Time  to  Time.  . 

7  If  two  Bodies  pafs  through  two  Lengths  With  Uniform  Mo¬ 
tion, the  proportion  of  the  Times  in  which  they  are]  moved  will  be 
compounded  of  t  he  proportions  of  Length  to  Length  and  I mpetus 
to  Impetus  reciprocally  taken. 

For  let  any  two  Lengths  be  given,  as  (in  the  fame  3d  figure)  Z 
and  X,  and  let  one  of  them  be  tranlmitted  with  the  Impetus  A  C, 
the  other  with  the  Impetus  A  E.  I  fay  the  proportion  of  the  Times 
in  which  they  are  tranfmitted,willbe  compounded  of  the  propor¬ 
tions  of  Z  toX,  and  of  A  £  (which  is  the  Impetus  with  which  X  is 
transmitted)  to  A  G  (the  Impetus  with  which  Z  is  tranimitted.) 
For  feeing  AF  is  the  produft  of  the  ! mpetus  AG  niultiplyed  into  the 
Time  A  B,the  time  of  Motion  through  Z  will  be  a line  wc}  is  made 
by  the  applicatio  of  the  parallelogram  AF  to  the  ftraight  line  AG, 
which  line  is  AB;  and  therefore  A  B  is  the  time  of  motion  through 
Z.In  like  manner, feeing  AG  is  the  product  of  the  I  mpetus  AE  multi¬ 
plied  into  theTime  AID, the  time  oi  motion  through  X  wil  be  a  line 
which  is  made  by  the  application  oi  A  G  to  the  ftraight  line  A  D; 
but  AD  is  the  time  ol  moti 6  through  X.Now  this  proportion  of  AB 
to  A  D  is  copounded  of  the  proportions  of  the  parallelogram  A  F 
to  the  parallelogram  AG,  and  of  the  Impetus  A  E  to  the  Impetus 
AC;  which  may  be  demonftrated  thus.  Put  the  parallelograms 
in  order  A  F,  A  G,  D  C;  and  it  will  be  manifeft  that  the  propor¬ 
tion  of  A  F  to  D  C  is  compounded  of  the  proportions  of  A  F  to 
A  G  and  of  AG  to  DC;  bnt  A  F  is  to  D  C  as  A  B  to  A  D;  where, 
fore  alfo  the  proportion  of  A  B  to  A  D  is  compounded  of  the  pro. 
potrions  o  f  A  Fto  AG  &  of  AG  to  DC. And  becaufe  the  Length  Z, 
is  to  the  Length  X  as  AF  is  to  AG,  &  the  Impetus  A  E  to  the  Impetus 
A  C  as  AG  to  DC,thcrefore  the  proportion  oi  AB  to  AD  will  be 
compounded  of  the  proportions  oi  the  Length  Z  to  the  Lengtn  X, 
and  of  the  I  mpetus  A  E  to  the  Impetus  A  C;  which  was  to  be  de. 
monftrated. 

In  the  fame  manner  it  may  be  proved, -that  in  two  Uniform  Mo. 
tions  the  proportion  oi  the  Impetus  is  compounded  oi  the  proper ti- 
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j  ons  Length  to  Length  ,  And  of  Time  to  Time  reciprocally  ta~ 
1  ken.  ,  / 

’  For  if  we  fuppofe  A  C  (in  the  fame  3d  figure)  to  be  the  Time, 
and  A  B  the  Impetus  with  which  the  Length  1 Z,  is  parted  through ; 
and  A  E  to  be  the  Time,  and  A  D  the  Impetus  with  which  the 
Length  X  is  parted  through,  the  demonft ration  will  proceed  as 
in  the  laft  Article. 

8  If  a  Body  be  carried  by  two  Movents  together  which  move  with 
ftraight  and  Uniform  Motion ,  and  concurre  in  any  given  angle, 
the  line  by  which  that  Body  pafles  will  be  a  ftralgfRt  line. 

Let  the  Movent  A  B  (in  the  4th  figure)  have  ftraight  and  Uni¬ 
form  Motion,  and  be  moved  till  it  come  into  the  place  CD5  and 
let  another  Movent  AC,  having  likewife  ftraight  and  Uniform 
•  Motion,  and  making  with  the  Movent  A  B  any  given  angle  CAB, 
be  underftood  to  be  moved  in  the  fame  time  toDB;  and  let  the 
'  placed  iH  the  point  of  their  concourfc  A.  I  fay  the  line 

which  that  Body  deferibes  with  its  Motion  is  a  ftraight  line.For  let 
the  parallelogram  A  B  D  C  be  completed,  and  its  diagonal  AD 
be  drawnsand  in  the  ftraight  line  A  B  let  any  point  E  be  taken^and 
from  it  let  E  F  be  drawn  parallel  to  the  ftraight  lines  AC  and  BD, 
cutting  AD  in  G;  and  through  the  point  G  let  H I  be  drawn  paral¬ 
lel  to  the  ftraight  lines  A  B  and  C  D  *  and  laftly,  let  the  meafure 
ol  the  time  be  AC.Seeing  therefore  both  the  Motions  are  made  in 
the  fame  time,  when  A  B  is  in  C  D,  the  Body  alfo  will  be  in  C  D; 
and  in  like  manner,  when  A  C  is  in  B  D,  the  Body  will  be  in  B  D. 
But  A  B  is  in  C  D  at  the  fame  time  when  AC  is  in  B  D  5  and 

\  a 71’ ' e^or5  tbe  :B?dy  will  be  in  CD  and  B  D  at  the  fame  time  $ 
Wherefore  it  will  be  in  the  common  point  D.  Again  ,  feeing  the 

from  AC  to  B  D  is  Unitorm,  that is,the  Spaces  tranfmit- 
ted  by  it  are  in  proportion  to  one  another  as  the  Times  in  which 
they  are  tranfmitted,  when  AC  is  in  E  F ,  the  proportion  of  A  B 
be  fame  with  that  of  E  F  to  E  G,  that  is,  of  the  Time 
A  C  to  the  Time  A  H.  Wherefore  A  B  will  be  in  H  I  in  the  fame 
time  in  which  A  C  is  in  E  F  ,  fo  that  the  Body  will  at  the  fame 
time  be  in  E  F  and  in  H I ,  and  therefore  in  their  common  point 
G.  And  in  the  fame  manner  it  will,  be  wherefoever  the  point  E  be 
taken  between  A  and  B.  Wherefore  the  Body  will  alwayes  be  in 
the  Diagonal  A  D ;  which  was  to  be  demonftrated. 
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Corollm.  From  hence  it  is  nwnifcft,  that  the  Body  will  be  car¬ 
ried  through  the  fame  ftraight  line  AD,  though  the  Motion  be  not 
Uniform,  provided  it  have  like  acceleration;  for  the  proportion  of 
A  B  to  A  E  will  alwayes  be  the  fame  with  that  of  A  C  to  A  H. 

9  If  a  Body  be  carried  by  two  Movents  together,  which  meet  in 
any  given  angle ,  and  are  moved ,  the  one  Uniformly  ,  the  other 
with  MotionUniformly  accelerated  from  Reftfthat  is, that  the  pro¬ 
portion  of  their  Impetus  be  as  that  of  their  Times)  that  is ,  that  the 
proportion  of  theirLegths  be  duplicate  to  that  of  the  lines  of  their 
Times,  till  the  l#B?of  ereateft  impetus  acquired  by  acceleration  be 
equal  to  that  of  the  line  of  Time  of  the  Uniform  Motion ;  the  line 
in  which  the  Body  is  carried  will  be  the  crooked  line  of  a  Semipa¬ 
rabola, whofe  bafe  is  the  Impetus  laft  acquired, andV ertex  the  point 

of  Reft.  ' 

Let  the  ftraight  line  AB  (in  the  5  th  Figure )  beunderftood 

to  be  moved  with  Uniform  Motion  toC  D;  and  let  another  Mo¬ 
vent  in  the  ftraight  line  AC  be  fuppofed  to  be  moved  in  the  fame 
time  to  B  D,  but  with  motion  Uniformly  acceler ted,  that  is,  with 
fuch  motion,  that  the  proportion  of  the  Spaces  which  are  tranf- 
mitted  be  alwayes  duplicate  to  that  of  the  Times,  till  the  Impetus 
acquired  be  B  D  equal  to  the  ftraight  line  A  C  ;  and  let  the  Semi- 
parabola  A  G  D  B  be  defcribed.  I  fay  that  by  the  concourfe  of 
thofe  two  Movents,  the  Body  will  be  carried  through  the  Semipa- 
bolical  crooked  line  AG  D.  For  let  the  paraUefelogram  ABDC 
be  completed;  5c  from  the  point  E  taken  any  where  in  the  ftraight 
line  A  B  let  E  F  be  drawn  parallel  to  A  C,  and  cutting  the  crook¬ 
ed  line  in  G;  and  laftly,  through  the  point  G  let  A I  be  drawn  pa¬ 
rallel  to  the  ftraight  lines  A  B  and  C  D.  Seeing  therefore  the 
proportion  of  A  B  to  A  E  is  by  luppofition  duplicate  to  the  propor¬ 
tion  of  E  F  to  E  G,  that  is,  of  the  time  AC  to  the  time  AH,  at  the 
fame  time  when  AC  is  in  E  F,  A  B  will  be  in  HI;  and  tnerefore 
the  moved  Body  will  be  in  the  common  point  G.  And  fo  it  will  al- 
wayts  be  in  what  part  toever  of  A  B  the  point  E  be  taken.W  here- 
fore  the  moved  Body  will  always  be  found  in  cne  parabolical  line 
A  G  D  i  which  was  to  be  defnonftreted, 

10  If  a  Body  be  carried  by  two  Movents  together,  which  meet 
in  any  given  angle, and  are  moved ,  the  one  Uniformly,  the  otner 

with  Impetus  encrealiug  from  Reft  till  it  be  equal  to  that  of  the  U- 
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niform  Motion,  and  with  fuch  acceleration,  that  the  proportion  of 
the  Lengths  tranfmitted  be  every  where  triplicate  to  that  oi  the 
Times  in  which  they  are  tranfmitted ,  The  line  in  which  that 
Body  is  moved  ,  will  be  the  crooked  line  of  the  firft  Semiparabo- 
laftcr  of  two  Means,  whofe  bale  is  the  Impetus  laft  acquired. 

Let  the  ftraight  line  A  B  (in  the  6th.  Figure)  be  moved  Uni¬ 
formly  to  C  D;and  let  another  Movent  A  C  be  moved  at  the  fame 
time  to  B  D  with  motion  fo  accelerated,  that  the  proportion  of 
the  Lengths  tranfmitted  by  every  where  triplicate  to  the  propor¬ 
tion  of  their  Times  ;  and  let  the  Impetus  acquir&Rn  the  end  of  that 
motion  be  B  D, equal  to  the  ftraight  line  A  C;&  laffly,  let  A  D  be 
the  crooked  line  of  the  firft  Semiparabolafter  of  two  Means.  I  fay 
that  by  the  eoncourfe  of  the  two  Movents  together ,  the  Body  will 
be  alwayes  in  that  crooked  line  A  D.  For  let  the  parallelogram 
A  B  D  C  be  completed;  and  from  the  point  E  taken  any  where  in 
the  ftraight  line  A  B  let  E  F  be  drawn  parallel  to  A  C  and  cutting 
the  crooked  line  in  G  and  through  the  point  G  let  H I  be  drawn 
parallel  to  the  ftraight  lines  AB  and  CD.  Seeing  therefore  the 
proportion  of  A  B  to  A  E  is  (by  fuppofition)  triplicate  to  the  pro¬ 
portion  of  E  F  to  E  G,  that  is,  of  the  time  A  C  to  the  time  A  H,at 
the  fame  time  when  A  C  is  in  E  F,  A  B  will  be  in  H I ;  and  there¬ 
fore  the  moved  Body  will  be  in  the  common  point  G.And  fo  it  will 
alwayes  be  in  what  part  foever  of  AB  the  point  E  be  taken  5  and 
by  confeqnent  the  Body  will  always  be  in  the  crooked  line  A  G  D; 
which  was  to  be  demonftrated. 

1 1  By  the  fame  method  it  may  be  fhewn  what  line  it  is  that 
it  made  by  the  motion  of  a  Body  carried  by  the  cortcourfe  ol  any 
two  Movents,  which  are  moved,  one  of  them  Uniformly  ,  the  o- 
ther  with  acceleration ,  but  in  fuch  proportions  of  Spaces  and 
Times  as  are  explicable  by  Numbers,  as  duplicate ,  triplicate  &c.  or 
fuch  as  may  be  defigned  by  any  broken  number  whatfover.  For 
which  this  is  the  Rule. 

Let  the  two  numbers  of  the  Length  &  Time  be  added  together; 
&  let  their  Sum  be  the  Denominator  of  a  Fraction,  whole  Nume¬ 
rator  muff  bethe  number  of  the  Length.  Seek  this  Fraction  in  the 
Table  of  the  third  Article  of  the  17th  Chapter,  and  the  hue 
fought  will  be  that  which  denominates  the  three-fided  Figure  no¬ 
ted  on  the  left  hand, and  the  kind  of  it  will  be  that  which  is  num- 
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red  above  over  the  Fra&ion,  For  example  ,  Let  there  be  a  con-  \ 
courfe  of  two  Movent$,whereof  one  is  moved  Uniformly,the  other  ' 

with  motion  fo  accelerated  that  the  Spaces  are  to  the  Times  as  y 
to  3.  Let  a  Fradion  be  made  whofe  Denominator  is  the  Sumof  5 
and  3,  and  the  Numerator  5  ,  namely  the  Fradion  Seek  in  the 
Table,  and  you  will  find  4  to  be  the  third  in  that  row  which  be¬ 
longs  to  the  three-fided  Figure  of  four  Means.  Wherfore  the  line  of 
Motion  made  by  the  concourfe  of  two  fuch  Movents  as  are  laftof 
all  deferibed,  wJJdbe  the  crooked  line  of  the  third  Parabolafter  of 
four  Means. 

12  If  Motion  be  made  by  the  concourfe  of  two  Movents  where¬ 
of  one  is  moved  Uniformly,  the  other  beginning  from  «Reft  in  the 
Angie  of  concourfe  with  any  acceleration  whatfoever;the  Movent 
which  is  Moved  Uniformly  fhall  put  forward  the  moved  Body  in 
the  feveral  parallel  Spaces,  leffe,  then  if  both  the  Movents  had  U- 
niform  motion;  and  ftill  leffe  and  leffe ,  as  the  Motion  of  the  other 
Movent  is  more  and  more  accelerated* 

Let  the  Body  be  placed  in  A  (in  the  7  th  figure;)  and  be  mo¬ 
ved  by  two  Movents  ,  by  one  with  Uniform  Motion  from  the 
ftraight  line  A  B  to  the  ftraight  line  C  D  parallel  to  it;  and  by  the 
other  with  any  acceleration  from  the  ftraight  line  AG  to  the 
ftraight  line  B  D  parallel  to  it ;  and  in  the  parallelogram  A  B  D  C 
let  a  Space  be  taken  between  any  two  parallels  E  F  and  G  H.I  fay, 
that  whileft  the  Movent  A  C  paffes  through  the  latitude  which  is 
between  E  F  and  G  H,thejBody  is  lefle  moved  forwards  from  A  B 
towards  C  D,  then  it  would  ha  ve  been,  if  the  Motion  from  A  C 
to  BD  had  been  Uniform* 

For  fuppofe  that  whileft  the  Body  is  made  to  defeend  to  the 
parallel  E  F  by  the  power  of  the  Movent  from  A  C  towards  B  D, 
the  fame  Body  in  the  fame  time  is  moved  forwards  to  any  point  F 
in  the  line  E  F  by  the  power  of  the  Movent  from  A  B  towards 
C  D;  and  let  the  ftraight  line  A  F  be  drawn  and  produced  inde¬ 
terminately,  cutting  G  H  in  H.Seeing  therefore  it  is  as  A  E  to  AG, 
to  E  F  to  G  H;  if  A  C  fhould  defeend  towards  B  D  with  uniform 
Motion,  the  Body  in  the  time  G  H  (for  I  make  AC  and  itspa- 
rallels  the  meafure  of  time)  would  be  found  in  the  point  H.But  be- 
caufc  A  C  is fuppofed to  be  moued  towards  BD  which  motion 
continually  accelerated,  that  is,  ,  in  greater  proportion  of  Space  to 
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Space  then  of  Time  to  Time,  in  the  time  GH  the  Body  will  be  in 
fomc  parallel  beyond  it,  as  between  GH  and  BD.  Suppofenow 
that  in  the  end  of  the  time  G  H  it  be  in  the  parallel  I K,  &  in  I K  let 
I L  be  taken  equal  to  G  H.  When  therefore  the  Body  is  in  the  pa¬ 
rallel  I K,  it  will  be  in  the  point  L.  Wherefore  when  it  was  in  the 
parallel  G  H,  it  was  in  fome  point  between  G  and  H,  as  in  the 
point  Ms  but  if  both  the  Motions  had  been  Uniform  it  had  been  in 
the  point  H,  and  therefore  whileft  the  Movent  AC  paffes  over  the 
latitude  which  is  between  E  V  and  GA,  the  Body  is  lefs  moved 
forwards  from  A  B  towards  C  D,then  it  would  iRve  been  if  both 
the  Motions  had  been  Uniform  s  which  was  to  be  demonftr  ated. 

13  Any  Length  being  given  whch  is  p ailed  through  in  a  given 
time;  with  uniform  motion,  To  find  out  what  Lc  ngth  ihall  be  paf- 
fed  through  in  the  fame  time  with  Motion  uniformly  accelerated, 
thatis,withfuchMotion,  that  the  proportion  of  the  Lengths  paf- 
fed  through  be  continually  duplicate  to  that  of  their  Times  3  and 
that  the  line  of  the  Impetus  laft  acquired  3  be  equal  to  the  line  of 
the  whole  time  of  the  Motion. 

Let  A  B  (in  tke  8th.  figure)  be  a  Length  tranfmitted  with  Uni¬ 
form  Motion  in  the  time  A  Cs  and  let  it  be  required  to  find  ano¬ 
ther  Length  which  ihall  be  tranfmitted  in  the  fame  time  with 
Motion  Uniformly  accelerated,  fo3  that  the  line  of  the  Impetus  laft 
acquired  be  equal  to  the  ftraight  line  AC. 

Let  the  parallelogram  A  B  D  C  be  completed ;  and  let  B  D  be 
divided  in  the  middle  at  E;  and  between  B  E  and  B  D  let  B  F  be  a 
mean  proportional ;  and  let  AF  be  drawn  and  produced  till  it 
meet  with  C  D  produced  in  Gs  andlaftly,  let  the  parallelogram 
ACGHbff  completed.  I  fay  A  H  is  the  Length  required. 

For  as  duplicate  proportion  is  to  fingle  proportion  3  fo  let  A  H 
be  to  AI3that  i$3let  A I  be  the  half  of  AH;  and  let  IK  be  drawn 
parallel  to  the  ftraight  line  A  C, and  cutting  the  Diagonal  A  D  in 
K3  and  the  ftraight  line  A  G  in  L.  Seeing  therefore  A I  is  the  half 
of  A  H,I  L  will  alfo  be  the  half  of  B  D3  that  is  3  equal  to  BE, 
and  I K  equal  to  B  F;  for  B  D3  (that  is,  G  H),  B  F,  and  B  E  (that  is, 
I L)  being  continual  proportionals,  A  H,  A  B,  and  A I  will  alfo  be 
continual  proportionals.  But  asAB  istoAI,  that  is,  as  AH  is 
to  A  B,fois  B  D  tol  K,  and  fo  alfo  is  GH,  that  is  ,  BD  to  BF$ 
and  therefore  B  F  and  I K  are  equal.  Now  the  proportion  of  A  H 
to  A I  is  duplicate  to  the  proportion  of  A  B  to  A  I,  that  is,  to  that 
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of  B  D  tol  K,  or  of  G  H  to  I  K.Wherefore  the  point  K  will  be  in  a  \ 

Parabola, whofe  diameter  is  A  H  &c  bafe  G  H, which  G  H  is  equal  ' 

to  AC.  The  Body  therefore  proceeding  from  Reft  in  A  with 
motion  Uniformly  accelerated  in  the  time  A  C,whcn  it  has  paflied 
through  the  Length  AH,  will  acquire  the  Impetus  GH  equal  to 
the  time  A  C;  that  is,  inch  Impetus ,  as  that  with  it  the  Body  will 
pafs  through  the  Length  A  C  in  the  time  A  C.  Where  lore  any 
Length  being  given,&c.which  wa$  propounded  to  be  done. 

14  Any  Length  being  given  which  in  a  given  Time  is  transmitted 
with  Uniform  motion.  To  find  out  what  Length  Shall  be  transmit¬ 
ted  in  the  Same  Time  with  Motion  So  accelerated, that  the  Lengths 
transmitted  be  continually  in  triplicate  proportion  to  that  of  their 
Times,  and  the  line  of  the  Impetus  laft  of  all  acquired  be  equal  to 
the  Line  of  Time  given. 

Let  the  given  Length  AB  (in  the.^th  figure)  be  tranfmitted 
with  Uniform  motion  in  the  Time  AC;  arid  let  it  be  required  to 
find  what  Length  Shall  be  tranfmitted  in  the  fame  time  with  mo¬ 
tion  So  accelerated ,  that  t lie  Lengths  transmitted  be  continually 
In  triplicate  proportion  to  that  of  their  Times, and  the  Impetas  \a(i 
acquired  be  equal  to  the  Time  given. 

Let  the  parallelogram  A  B  D  C  be  completed;  and  let  B  D  be 
fo  divided  in  E,  that  B  E  be  a  third  part  ot  the  whole  B  D  ;  and 
let  BkF  be  a  mean  proportional  between  B  D  and  B  E  ;  and  let  AT 
be  drawn  and  produced  till  it  meet  the  ftraight  line  C  D  in  G;and 
laftly,  let  the  parallelogram  ACGH  be  completed*  I  fay  A  H  is 
f he  Length  required. 

For  as  triplicate  proportion  is  to  fingle  proportion,  to  let  A  H  be 
to  another  line  A  I,  that  is, make  A I  a  third  pm  of  the  whole  AH; 
and  let  I K  be  drawn  parallel  to  the  ftraight  line  A  cutting  the 
Diagonal  A  D  in  K,  and  the  ftraight  line  A  G  in  L?  then,  as  AB 
is  to  A  I,  lo  let  A  I  be  to  another  A  N  ;  and  from  the  point  N  let 
N  Qbe  drawn  parallel  to  A  C,  cutting  A  G,  A  D,  and  F  K  produ¬ 
ced,  in  P,  M  and  O  $  and  laft  of  all  let  F  O  and  L  M  be  drawn, 
which  will  be  equal  and  parallel  to  the  ftraight  lines  B  N  and  I N. 
By  this  conftrudion,  the  Lengths  tranfmitted  A  H ,  A  B,  A  I  and 
AN  will  be  continual  proportionals;  and  in  like  manner,  the 
Times  G  H,  B  F,  I L  and  N  P,  that  is ,  N  QV  N  0,N  M  and  N  P 
will  be  continual  proportionals,  and  in  the  fame  proportion  with 
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AH,AB,  AI,and  AN.  Wherefore  the  proportion  of  AH  to 
A  N  is  the  fame  with  that  of  B  D,  that  is,  of  N  Qjo  N  P;  and  the 
proportion  of  N  Qm  N  P  triplicate  to  that  of  N  Q  to  N  O  ,  that 
is,  triplicate  to  that  of  BD  to  IK*  Wherefore  alfo  the  Length 
A  His  to  the  Length  AN  in  triplicate  proportion  to  that  ol  the 
Time  B  D  to  the  Time  I K ;  and  therefore  the  crooked  line  ol  the 
firft  three  fided  figure  ol  two  means,  whofe  Diameter  is  A  H,and 
bafe  G  H  equal  to~  AC,  fhall  pafs  through  the  point  O  •  and  con- 
fequently A H ihall  be  tranfmitted  in  the  time  AC,  and  ihall 
have  its  laft  acquired  Impetus  G  H  equal  to  A  C  ,  and  the  propor¬ 
tions  of  the  Lengths  acquired  in  any  of  the  times  triplicate  to  the 
proportions  of  the  times  thcmfelves.  Wherefore  AH  is  the 
Length  required  to  be  found  out. 

By  the  fame  method,  if  a  Length  be  given  which  is  tranfmit¬ 
ted  with  Uniform  Motion  in  any  given  Time,another  Length  may 
be  found  out,  which  ihall  be  tranfmitted  in  the  fame  Time  with 
motion  fo  accelerated ,  that  the  Lengths  tranfmitted  fhall  be  to 
the  Times  in  which  they  ar£  tranfmitted,in  proportion  quadrupli¬ 
cate,  quintuplicate,  and  fo  oh  infinitely.  For  if  B  D  be  divided  in? 
E,fo,  that  B  D  be  to  B  E  as 4  to  i;  and  there  be  taken  between  B  D 
and  B  E  a  mean  proportional  F  B*,  and  as  A  H  is  to  A  B,  fo  A  B  be 
made  to  a  third,  and  again  fo  that  third  to  a  fourth  ,  and  that 
fourth  to  a  fifth  A  N5  fo  that  the  proportion  of  A  H  to  A  N  be  qua¬ 
druplicate  to  that  of  A  H  to  A  B,  and  the  parallelogram  NBFO 
be  completed^  the  crooked  line  of  the  fir  ft  three-fided  Figure  of 
three  Means  will  pafs  through  the  point  O  ,  and  confidently  the 
Body  moved  will  acquire  the  Impetus  G  H  equal  to  AC  in  the 
time  A  C.  And  fo  of  the  reft. 

15  Alfo,  if  the  proportion  of  the  Lengths  tranfmitted,  be  to* 
that  of  their  Times,  as  any  number  to  any  number,  the  lame  me¬ 
thod  ferves  for  the  finding  out  of  the  Length  tranfmitted  with 
fuch  Impetus^  and  m  fuch  Time. 

For  let  A  C  (in  the  10  figure)  be  the  time  ,  in  which  a  Body  is 
tranlmitted  with  Uniform  Motion  from  A  to  B  ;  and  the  paralle¬ 
logram  A  B  D  C  being  completed,  let  it  be  required  to  find  out  a 
Length  in  which  that.  Body  may  be  moved  in  the  fame  time  A  C, 
fr5  A  wth  motion  fo  acceleratea,that  the  proportion  of  theLengths 
tranfmitted,  to  that  of  the  Times  be  continually  as  j  to 
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Let  B  D  be  fo  divided  in  E,that  B  D  be  to  B  E  as  3  to  2  •  and  be¬ 
tween  B  D  and  B  E  let  B  F  he  a  mean  proportionall  y  and  let  A  F 
be  drawn  and  produced  till  it  meet  with  C  D  produced  in  Gy  and 
making  A  M  a  mean  proportional  between  A  H  and  A  B,  let  it  be 
as  A  M  to  AB,  fo  A  B  to  A I  y  and  fo  the  proportion  of  A  H  to  A I 
will  be  to  that  of  AH  to  AB,  as  3  to  2.  ^(for  of  the  proportions 
of  which  that  of  A  H  to  A  M  is  one?  that  of  A  H  to  A  B  is  two,and 
that  of  AH  to  A I  is  threey)&  confequently  as  3  to  2  to  that  of  G  H 
to  B  F,  &  (F  K  being  drawn  parallel  to  B  I,and  cutting  AD  in  K) 
fo  likewife  to  that  or  G  H  or  B  D  to  I K  y  Wherefore  the  propor¬ 
tion  of  the  Length  AH  to  A I  is  to  the  proportion  of  the  Time 
B  D  to  I  K)  as  3  to  2y  and  therefore,  if  in  the  time  A  C  ,  the  Body 
be  moved  with  accelerated  motion,  as  was  propounded,  till  it  ac¬ 
quire  the  Impetus H  G  equal  to  A  C,the  Length  tranfmitted  in  the 
fame  Time  will  be  A  H. 

1 6  But  if  the  proportion  of  the  Lengths  to  that  of  the  Times 
had  been  as  4  to  3,  there  fhould  then  have  been  taken  two  mean 
proportionals  between  A  H  and  A  B,  and  their  proportion  fhould 
have  been  continued  one  term  further,  fo  that  AH  to  A  B  might 
have  three  of  the  fame  proportions,  of  which  A  H  to  AI  has  foury 
and  all  things  el fe  fhould  have  been  done  as  is  already  fhewn. 
Now  the  way  how  to  interpofe  any  number  of  Means  between  two 
Lines  given,is  not  yet  found  out.Neverthelefs,  this  may  ftand  for  a 
general  Ruley  If  there  be  a  Time  given  ,  and  a  Length  be  tranfmitted  in 
that  Time  with  Uni  form  Motion for  example ,  if  the  Time  be  A  C,  and 
the  Length  A  B  y  the  ftraight  line  A  Gywhich  determines  the  Length  C  G 
or  ah  tranfmitted  in  the  fame  Time  AC  with  any  accelerated  motion , 
fo  all  focut  BD  in  F,  that  B  F  jhall  be  a  mean  proportional  between  B  D 
and  B  E,  B  E  being  fo  taken  in  B  D  ,  that  the  proportion  of  Length  to 
Length  be  e  very  where  to  the  proportion  of  Time  to  Time ,  as  the  whole  B  D 
is  to  its  part  B  E. 

17  IF  in  a  given  Time,  two  Lengths  be  tranfmitted,  One  with 
uniform  mQtion,the  other  with  motion  accelerated  in  any  propor¬ 
tion  of  the  Lengths  to  the  Times  y  and  again  in  part  of  the  fame 
Time,  parts  of  the  fame  Lengths  be  tranfmitted  with  the  fame 
motions,  the  whole  Length  will  exceed  the  other  Length  in  the 
fame  proportion  in  which  one  part  exceeds  the  other  part. 

For  example,  let  A  B  (in  the  8th.  figure)  be  a  Length  tranfmit- 

:  '  r  .  ted 
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red  in  the  time  A  C  with  uniform  Motion;  and  let  A  H  be  another 
.  ength  tranfmitted  in  tne  fame  time  with  Motion  uniformly  ac¬ 
celerated,  fo  that  the  Impetus  laft  acquired  be  GH  equal  to  A  C 
and  in  AH  let  any  part  A I  be  taken, and  tranfmitted  in  part  of  the 
time  A  C  with  uniform  Motion;and  let  another  parr  4  ]'  {-.c  t.,i,  CIr' 
and  tranfmitted  in  the  fame  part  of  the  time  A  C  with  Modon  u- 
mformly  accelerated.  I  lay, that  as  A  H  is  to  Ah,  fo  will  A  B  be  to 


—  •  .  f 

Let  B  D  be  drawn  parallel  and  equal  to  H  G,  and  divided  in  the 
midft  at  fc,  and  between  B  D  and  .B  E,  let  a  mean  proportional  be 
taken  as  B  F;  &  the  ftraight  line  A  G(by  thedemonllration  G'tl  c 

A3?mrn  Paft  throilShr-A'1;1  dividing  AH  in  the  midft  at  1, 
A  B  lhalJ  be  a  mean  proportional  between  A  H  and  A  T  A  0  a  I  r 

(becaufe  A  land  A  B  are  deferibed  by  the  fame  Motions)  if  IK  be 

drawn  parallel  and  equal  to  B  F  or  A  M ,  arid  divided  in  the  midft 

at  N,  and  between  IK  and  I N  be  taken  the  mean  proportional  I  L, , 

the  ftraight  line  A  F  will  (by  the  demonftration  of  ti  e  fame  i  th 

ArtOpafs  through  I..  And  dividing  A  B  in  the  midft  at  O ,  the  line  • 

a i  W  •  -e/ ?’.ean ProPortlonal  Between  AB  and  AO.  Where- 
ABis  divided  in  I  and  O  in  like  manner  as  A  H  is  divided  in  Bind 

1  >  “d„a! AH  “  A B fob  A B  ,o  A I. Which  wasw  be  t "ved 
Coroll.  Alfo  as  A  H  to  A  B,  fo  is  H  B  to  B I;  and  fo  alfo  B I  to  I O 

.  And  a* thlS  <-w,hcr?  one  of  the  Motions  is  uniformly  accelerated  ) 
is  proved  out  of  the  demonftration  of  the  i3  th  ArticleAofwhen  ti  e- 
accelerations  are  in  double  proportion  to  the  times)  the  lame  may 
be  proved  by  the  demonftration  of  the  1 4th  Art.  and  by  the  fame 

method  in  all  other  accelerations ,  whofe  proportions  to  the  times 
are  explicable  in  numbers. 

1 8  If  two  fides  which  contain  an  Angle  in  any  Parallelogram, be 
moved  m  the  fame  time  to  the  fides  oppofite  to  them,  one  of  them  ^ 
witn  Uniform  Motion, the  other  with  Motion  Uniformly  accelera¬ 
ted;  that  fide  which  is  moved  Uniformly  will  effeeft  as  much  with 
its  concourfe  through  the  whole  Length  tranfmitted  ,  as  it  would 
do  ft  the  other  Motion  were  alio  Uniform,  and  the  Length  tranf¬ 
mitted  by  it  in  the  fame  time  were  a  mean  proportional  between 
tne  whole  and  the  half. 

Let  the  fide  A  B  of  the  Parallelogram  A  B  D  C  ( in  the  1 1  th 
Figure)  be  underftood  to  be  moved  vyith  Uniform  Motion  till  it  be 

coincident  r  ^  aj*  -  k**  ^  ^ 
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or  BD.  Alfo  in  the  fame  time  let  the  fide 

be  moved  with  Motion  uniformly  accelerated,  1 11  n  be  coinc 

with  B  D ^ hen  dividing  A  Bin  the  middle  inE  le t  AF be  a 

mean  proportional  between  A  B  and  A  E,an  _  C  j  pame 
lei  to  AC, let  the  fide  A  C  be  under  ftood t0 b.e  ^vc d  n  the  la 

time  AC  with  uniform  Motion  till  it  be  c°incl  e  „  ,  ,  j  jn 

the  whole  ABconfers  as  much  to  the  ve  oulty  01 1  ‘  J  P  _ 

A  when  the  Motion  of  AC  is  uniformly  acce'era  ed  ull  it  co  w  m 
;B  D  „  as  the  part  A  F  confers  to  the  fame  when  the  fide  AC  mo- 

ved  Uniformly  and  in  the  lame  rime  to  F  G.  ,  ,  A  TtAr 

For  fee  in0'  A  F  is  a  mean  proportional  between  the  whole  AB8c 
it  is  half  Ah, BD  wil(by  J 1 3*  Art  Jbe  the daft  Imp**  acquired 
by  AC  with  motion  uniformly  accelerated l  till  i  come r  to  th  f 
B  D;  and  confequcntly  the  ftraight  line  F  B  will  ^  1  V 

-w'h  the  Length  tranfmitted  by  AC  with  motion  u^riMy  acc 
fated, will  exceed  the  Length  tranlmitted  by  t  ie  ^  , ,eree_ 

lame  time  with  Uniform  Motion,  and  wit  a  mpe  J,-  |  t0 

qual  to  B  D.  Wherefore  if  the  whole  A  B  be  moved  U  i  ormly  o 
CD  in  the  fame  time  in  which  AC  ^  moved  Untformly  to 
F  G,  the  part  F  B  (feeing  it  concurs  not  at  all  with  tne  Moti 
the  fide  A  C  which  is  fupposed  to  be  movedonely  toF  G)wilUo- 
fer  nothing  to  its  motion .  Again,  luppofing  the  1  ^  , 

ved  to  BD  with  Motion  Uniform’y  accelerated,  the  We AB >  with 
its  uniform  Motion  to  CD  will  left  put  forwards  the  Body  when  it 
is  accelerated  in  all  the  parallels, then  when  it  is  no  ,  , 

ted;&  by  how  much  the  greater  the  acceleration  is,by  fo  much  e 

Wit  Will  put  it  forwards  (as  is  (hewn  m  the  I  >th 
therefore  AC  is  in  FG  with  accelerated  Motion, the! Body _  will 
be  in  the  fide  C  0  at  the  point  G,  but  at  the  point  Dj  o  that  G  D 
wil  be  the  excefs  by  which  the  Length  tranfmitted l  with ‘  a^edera 
ted  Motion  to  BD,  exceeds  the  Length  tranlmitted  with  Umbrm 
Motion  to  FG,  fo  that  the  Body  by  its  accekratidn  avoids  the  adh- 
on  of  the  part  A  F,  &  comes  to  the  fide  C  D  in thetI™  WL 
makes  the  Length  C  D, which  is  equal  to  the  Length  AB.  J 
fore  Uniform  Motion  from  A  B  to  C  D  in  the  time  A  C  works  no 

more  in  the  whole  Length  A  Bupon  the  Body  uni  o  y 

ted  from  A  C  to  B  D  ,  then  if  A  C  were  moved  in  the  lame  time 

v.-irh  uniform  Motion  to  FG;the  difference  confifting  onely  in  t 
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;  F  G,  that  by  which  the  accelerated  Motion  exceeds  the  Uniform 
Motion,  is  altogether  in  F  B ,  or  G  D  $  but  when  the  fame  A  B 
works  upon  the  Body  accelerated ,  that  by  which  the  accelerated 
Motion  exceeds  the  Uniform  Motion,  is  difperfed  through  the 
whole  Length  ABorC  D,yct  fo  that  if  itwerecolleftedandput 
together)  it  would  be  equal  to  the  fame  F  B  or  G  D.  Wherefore, 
If  two  fides  which  contain  an  angle  &q  which  was  to  be  demon- 
ftrated. 

1 9  If  two  tranfmitted  Lengths  have  to  their  Times  any  other 
proportion  explicable  by  number)  &  the  fide  A  B  be  fo  divided  in 
E)that  AB  be  to  AE  in  the  fame  proportion  which  the  Lengths 
tranfmitted  have  to  the  Times  in  which  they  are  tranfmitted,and 
between  A  B  and  A  E  there  be  taken  a  mean  proportional  A  F,  it 
may  be  fhewn  by  the  fame  method,  that  the  fide  which  is  moved 
with  Uniform  Motion,works  as  much  with  its  concourfe  through 
the  whole  Length  A  B,  as  it  would  do  if  the  other  Motion  were 
alfo  Uniform,  and  the  Length  tranfmitted  in  the  fame  Time  A  C 
were  that  mean  proportional  AF, 

I.  _  And  thus  much  concerning  Motion  by  concourfe. 
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Chap.  XVIJ. 

Of  Figures  Deficient. 

$  Definitions  of  4  Deficient  Figure ;  of  a  Complete  Figure,  of  the  Complement' 
of  4  Deficient  Figure ;  and  of  Tdropottons  -which  are  Proportional  and  Com *■ 
menfiurablc  to  one  another .  2  The  proportion  of  a  Deficient  Figure  to  its 
Complement .  3  The  proportions  of  Deficient  Figures  to  the  Parallelograms  in 
which  they  are  deferibedy  fit  forth  in  a  T able,  4  The  Def rription  and  Pro - 
dull  ion  of  the  fame  Figures.  5  The  drawing  of  Tangents  to  them.  6  I» 
what  proportion  the  fame  Figures  exceed  4  firaight  lined  Triangle  of  the 
fame  ^Altitude  and  Safe.  7  tA  Table  of  Solid  Deficient  Figures  defer  tied 
in  a  Cylinder.  8  In  what  proportion  the  fame  Figures  exceed  a  Cone  of  the 
fame  Altitude  and  Safe.  9  How  a  plain  Deficient  Figure  may  be  defer ibed 
in  a  P arallelogram,  fi ,  that  it  be  to  aTriangle  of  the  famrBafe  and  At* 
tttudcy  at  another  Deficient  Figure  (plain  or  f  olid )  twice  taken  ?  is  to  the 
fame  Deficient  Figure  together  with  the  Complete  Figure  in  which  it  is  dc* 
firibed.  io  The  transferring  of  certain  properties  of  Deficient  Figures 
defiribedin  a  Parallelogram  to  the  proportions  cf  the  S paces  tranfmitted  with 
fiver al  degrees  of  Velocity,  n  Of  Deficient  Figures  de firibed  in  a  Circle. 
1 2  The propofition  demonfirated  in  the  id.  Article ■,  confirmed  from  the  E- 
lements  of  Philofophy,  1 3  *A n  unu fual  way  ofrea fining  concerning  the  E- 
quality  between  the  fuperficies  of  a  portion  of  a  Sphere ,  and  a  Circle. 
14 .  How  from  the  defiription  of  Deficient  Figures  in  a  Parallelogram ,  any 
number  of  mean  Proportionals  may  be  found  out  between  two  given  fir  wight 
lines . 

ii  Call  thofe  Deficient  Figure s,  which  may  be  under- 

LiimTi flood  to  be  generated  by  the  Uniform  Motion  of 

fome  quantity,  which  aecreafes  continually  ,  till 
at  laft  it  have  no  magnitude  at  alh 
And  I  call  that  a  Complete  Figure ,  anfwering  to  a 
Deficient  Figure  ,  which  is  generated  with  the  fame  motion,  and 
in  the  fame  time  5  by  a  Quantity  which  retaines  alwayes  its 
whole  magnitude. 

The  Complement  of  a  Deficient  Figure  is  that ,  which  being  ad- 
4cd  to  the  Deficient  Figure ,  makes  it  Complete, 

Four  Proportions  are  laid  to.be  Proportion^  y  when  the  fir  ft  of 

them* 


them  is  to  the  fecond  ,  as  the  third  is  to  the  fourth.  For  exam¬ 
ple,  if  the  firft  proportion  be  duplicate  to  the  fecond  $  anda- 
gain  the  third  be  duplicate  tothe  fourth;  5  thofe  Proportions  are 
(aid  to  be  Proportionally 

And  CommenfuraHe  Proportions  are  thofe ,  which  are  to  one  a- 
not her  as  number  to  number.  As  when  to  a  proportion  given,  one 
proportion  is  duplicate  ,  another  triplicate  >  the  duplicate  pro¬ 
portion  will  be  to  the  triplicate  proportion  as  2  to  3  ,  but  to  the 
given  proportion  it  will  be  as  2  to  i  *3  and  therefore  I  call  thofe 
three  proportions  Commensurable*  r.  s  •  ^  . 

2  A  Deficient  Figure  ,  which  is  made  by  a  Quantity  continu¬ 
ally  decreafing  to  nothing  by  proportions  every  where  proportio- 
nalland  ccmmenfurable ,  is  to  its  Complement  3  as  the  propor¬ 
tion  of  the  whole  altitude^  to  an  altitude  diminilhed  in  any  time, 
is  to  the  proportion  of  the  whole  Quantity  which  describes  the 
Figure^  to  the  fame  Quantity  diminifhed  in  the  fame  time. 

Let  the  quantity  A  B  (in  the  1  figure)  by  its  motion  through 
the  altitude  A  C,defcribe  the  Complete  Figure  A  D$  and  againe3 
let  the  fame  quantity ,  by  decreafing  continually  to  nothing  in  C, 
deferibethe  Deficient  Figure  ABE FC,  whofe  Complement 
will  be  the  Figure  B  DCF  E.  Now  let  AB  be  fuppofedtabe 
moved  till  it  lie  in  G  K,fo  that  the  altitude  diminifhed  be  G  C3and 
A  B  diminilhed  be  G  and  let  the  proportion  of  the  whole  alti¬ 
tude  A  C  to  the  diminifhed  altitude  G  CJ3be  (for  example)  tripli¬ 
cate  to  the  proportion  of  the  whole  quantity  A  B  or  G  K?  to  the  di¬ 
minifhed  quantity  G  E.  And  in  like  manner  3  let  FI  I  be  taken  c- 
qual  to  GE,8c  let  it  be  diminifhed  toH  F$  and  let  the  proportion  of 
G  C  to  H  C  be  triplicate  to  that  of  HI  to  H  F ;  &  let  the  fame  be 
done  in  as  many  parts  oi  the  ftraight  line  A  C  as  is  poflible ;  and  a 
line  be  drawn  through  the  points  B3E,F  and  G:  I  fay  the  Deficient 
Figure  A  B  E  F  C,is  to  its  Complement  B  D  G  E  F  as  3  to  i,or  as 
the  proportion  of  A  C  to  G  C  is  to  the  proportion  of  A  B,that  is,ot 

GKtoGE.  :  <  *-  -  r  -I 

For  (by  the  fecond  Article  of  the  15.  Chape)  the  proportion 
of  the  complement  B  E  F  C  D  to  the  deficient  figure  A  B  E  F  C? 
is  all  the  proportions  oi  D  B  to  O  E,  and  of  D  B  to  Q  F  3  and  of  all  > 

the  lines  parallel  to  D  B  terminated  in  the  line  B  E  F  C ,  to  all  the 

parallels  to  A  B  tormina  ted  in  the  feme  points  of  che  Jilifc  BE  FC. 

'  And 


cr 
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And  feeing  the  proportions  of  D  B  to  O  E,  and  of  D  B  to  QF  Sec 
are  every  where  triplicate  of  the  proportions  of  ABtoGE,and 
of  A  B  to  H  F  Sec.  the  proportions  of  H  B  to  A  B,  and  of  G  E  to 
AB  6ec;  (by  the  16  Article  of  the  1 3  Chap.)  are  triplicate  of  the 
proportions  of  QJF  to  D  B,and  of  O  E  to  D  B  Sec.  and  therefore 
the  deficient  figure  A  B  E  F  C  which  is  the  aggregate  of  ail  the 
lines  HF,GE,ABj&c.  is  triple  to  the  complement  BEFCD 
made  of  all  the  lines  QF,  OE,  D  B,  which  was  to  be 

d  IbnB/IHojT] 


ori-t 
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It  foliowsfromhencej  That  the  fame  complement  BE  EiC  D 
is  £  of  the  whole  Parallelogram.  And  by  the  fame  method  may 
be  calculated' in  all  other  Deficient  Figures  generated  as  above  de¬ 
clared,  the  proportion  ot  the  Parallelogram  to  either  of  its  parts; 


p - - - -  - - ^  ^wvca-* 

into  a  Semiparabola  and  its  Complemen  t,  or  into  2  and  1. 

The  fame  conftrndHon  (landing,  the  fame  conclufion  may  0- 
therwifebe  demonftrated^  thlis. 

’  Let  the  ftraight  line  C  B  be  drawn  cutting  G  K  in  L,&' through 
L  let  M  N  be  drdwn  parallel  to  the'ftrai^ht  line  A  C*  wherefore 
the  Parallelograms  G  M  andLD  will  beequal.Then  let  LK  be 


—  — -  —  —  ^  1  *  vr  iv.  Via  V  V.  javp  1  l  J  ii  J  2  Ai  1  ei  lilAV  V.  X  y  W-JL  V/  ^V/I  LAW  ll 

between  G  K  and  G  L  is  to  the  Arithmetical  proportion  between 
G  K  and  the  fame  G  K  want  the  third  part  of  L  K;  and  K  E  will 
be  fbmvvhat  greater  then  a  third  of  L  K.  Seeing  now  the  altitude 
A  G  or  M  L  is  by  reafon  of  the  continual  decreafe ,  to  be  fuppofed 
lefschen  any  quantity  that  can  be  givert-L  K  (which  is  intercepted 
between  the  Diagonal  B  C  and  the  fide  B  D)  will  be  alfo  lefs  then 
any  quantity  that  can  be  given  ;  and  confequentiy',  if  G  be 
put  fo  neer  to  A  in  gy  as  that  the  difference  between  and 
C  A  be  lefs  then  any  quantity  that  b&n  be  affigfied ;  the’ diffe¬ 
rence  alfo  between G/  (removing  L  to  / )  and  C  B  ,  will  be 
lefs  then  any  quantity  that  can  be  afligned  ;  and  the  line  g  /  be- 

^  1  'O’  1  1  1  4  «  yv  •  >  •  1  «  11* 


ing  draw#  Sc  produced  to  the  lineBD  in  muting  the  crooked  line 

.  "  ’  'V  • 
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in  fj  the  proportion  of  G  k  to  G  l  will  ftillbc  triplicate  to  the  pro¬ 
portion  of  G  k  to  G  e,  and  the  difference  between  k  and  t  the 
third  part  of  k  l  will  be  lefs  then  any  quantity  that  can  be 
given  ;  and  therefore  the  Parallelogram  e  D  will  differ  from  a 
third  part  of  the  Parallelogram  A  t  by  a  lefs  difference  then  any 
quantity  that  can  be  afligned.  Again ,  let  H I  be  drawn  parallel 
and  equal  to  g  e,  cutting  C  B  in  P,  the  crooked  line  in  F,  and  B  D 
in  I,  and  the  proportion  of  C  g,  to  C  H  will  be  triplicate  to  the  pro- 
.portion  of  H  F  to  H  P,  a  nd  I  F  will  be  greater  then  the  third  part 
of  P I.  But  again,  fetting  H  in/fo  neer  to#,  as  that  the  difference 
between  Cban&Cg  may  be  but  as  a  point,  the  point  P  will  alio 
in  l>be  fo  neer  to  /,  as  that  the  difference  between  C/>andC/ will 
be  but  as  a  point;  and  drawing  h  p  till  it  meet  with  g  k  in  i,  cutting 
the  crooked  line  in  f, and  having  drawn  e  0  parallel  to  B  D,  cutting 
D  C  in  0,  the  Parallelogram  f  0  will  differ  lefs  from  the  third  part 
of  the  Parallelogram^/,  then  by  any  quantity  that  can  be  given. 
And  fo  it  will  be  in  all  other  Spaces  generated  in  the  fame  man¬ 
ner.  Wherefore  the  differences  of  the  Arithmetical  and  Geome¬ 
trical  Means,  which  arc  but  as  fo  many  points  B ,  e,/?  &c.  (teeing 
the  whole  Figure  is  made  up  of  fomany  indivifible  Spaces /  will 
conftitute  a  certain  line,  fuch  as  is  the  line  B  E  F  C, which  will ^di¬ 
vide  the  complete  Figure  A  D  into  two  parts;  whereof  one,nat1ic- 
ly  A  B  E  F  C,  which  I  call  a  Deficient  Figure ,  is  triple  to  the  c- 
thcr,  namely  B  D  C  E  F ,  which  I  call  the  Complement  thereof. 
And  whereas  the  proportion  of  the  altitudes  to  one  another ,  is  m 
this  cafe  everywhere  triplicate  to  that  of  the  dccreafing  quantities 
to  one  another ;  in  the  fame  manner  if  the  proportion  of  the  al¬ 
titudes  had  been  every  where  quadruplicate  to  that  of  the  dc- 
•creafing  quantities  it  might  have  been  demonftrated ,  that  toe 
'Deficient  Figure  had  been  quadruple  to  its  Complement ;  and  fo 
'in  any  other  proportion,  Wherefore,  a  Deficient  Figure,  whic 
is  made,  &c.  Which  was  to  be  demonftrated. 

The  fame  rule  holdeth  alfo  in  the  diminution  of  theBafes  of 

•Cylinders,  as  is  demonftrated  Chap.  1 5.  Art.  2. 

->  By  this  Prespofmon,  the  magnitudes  of  all  Deficient  Figures 
(when  the  proportions  by  which  their  bafes  decreafe  continually, 
■are  proportional!  to  thole  by  which  their  altitudes  decreafe) 
may  be  compared  with  the  magnitudes  of  their  Complements; 
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andcoiifequcmlyjwiih  the  magnitudes  of  their  CompleteFioures- 
And  they  will  be ‘found  to  be  as  I  have  fet  them  down  in  the  foh 
lowing  Tables ;  in  which  I  compare  a  Parallelogram  with  three* 
Med  Figures;  and  firft  with  a  ftraight  lined  triangle,made  by  the 
bale  of  the  Parallelogram  continually  decrealing  in  fuch  manner-; 
that  the  altitudes  be  alwayes  in  proportion  to  one  another  as  the 
bafes  arc,  and  fo  the  triangle  will  be  equal  to  its  Complement  •,  or 
the  proportions  of  thealdtudes  and  bafes  wil  be  as  i  to  i,and  then 
the  triangle  will  be  half  the  ParaUelogram.,  Secondly,  with  that 

which  rs  made  by  the  continual  decreafino- of 
the  bafes  m  fubduplicate  proportion  to  that  of  the  altitudes;and  fo 
the  Deficient  Figure  will  be  double  to  its  Complement,  and  to  the 
ara  e  ogramas  2  to  3.  Then,  with  that,  where  the  proportion 
ol  the  altitudes  is  triplicate  to  that  of  the  bafes;  and  then  the  De¬ 
ficient  Figure  will  be  triple  to  its  Complement ,  and  to  the  Paral- 
Wogram  as  3  to  4.  Alfothe  proportion  of  the  altitudes  to  that  of 
the  bafes  may  be  as  3  to  2;  and  then  the  Deficient  Figure  will  be 
to  its  Complement  as  3  to  2,  &  to  the  Parallelogram  as  3  to  s;and 
lo  forwards  according  as  more  mean  proportionals  are  taken, or  as 
the  proportions  are  more  multiplyed,  as  may  be  feen  in  the  follow¬ 
ing  Table  For  example,  if  the  bafes  decreafe  fo,  that  the  pro¬ 
portion  of  the  altitudes  to  that  of  the  bafes  be  alwayes  ass  to  2, 

and  it  be  demanded  what  proportion  the  Figure  made  has  to  the 
Parallelogram,  which  is  fuppofed  to  be  Unity;  then,  feeing  that 

where  the  proportion  is  taken  five  times,  there  muft  be  four 

.  eans  5  b}  the  Table  among!!  the  three-fided  figures  ol  four 
Means,  and  feeing  the  proportion  was  as  5  to  2,  look  in  the  upper- 
moil  row  for  the  number  2,  and  defeending  in  the  2d  Coiumne 
till  you  meet  with  that  three-fided  Figure, you  will  finde  4 ;  which 

mews  that  the  Deficient  Figure  is  to  the  Parallelogram  as  4  to  1, 
or  as  5  to  7. 
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4  Now  for  the  better  undemanding  of  the  nature  of  theft 
three-fided  figures,  I  will  fiiew  how  they  may  be  defenbedby 
points  5  and  firft,  thofe  which  are  m  the  firftcolumnof  the  Table- 
Any  Parallelogram  being  defer  ibed,  as  A  BCD  (mthe2d.fi- 
au/e,)  let  the  Diagonal  B  D  be  drawn  ;  and  the  ftraight-lined  tri¬ 
angle  B  C  D  will  be  half  the  Parallelogram;  Then  let  any  number 
of  fines,  as  E  F,be  drawn  parallel  to  the  Side  B  C,  and  cutting  the 
Diagonal  B  D  in  G;  &  let  it  be  every  where, as  E  F  to  E  G,  ioE  G 
to  another  E  H;  and  through  all  the  point's  H  let  the  line  B  H  H  D 
be  drawn;  and  the  Figure  BHH  DC  will  be  that  which  I  call  a 
Three-fided  Figure  of  one  Mean,becaufe  m  three  proportionals, as 
E  F,EG  and  E  H,  there  is  but  one  Mean,  namely,  E  G ;  and  this 
three-fided  figure  will  be  4  of  the  Parallelogram ,  and  is  called  a 
Parabola.  Again,  let  it  be  as  E  G  to  E  H,  lo  E  H  to  another  El, an 
let  the  line"  BIID  be  drawn  ,  making  the  three-hded  figure 
BI I D  C;  &  this  will  be-i  of  the  Parallelogram ,  andys  by  many 
called  a  Cubique  parabola.  In  like  manner,  if  the  proportions  bet  an¬ 
ther  continued  in  E  F ,  there  will  be  made  the  reft  of  the  three- 
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fi  Jed  figures  of  the  firfl  Column;  which  I  thus  demonftrate.  Let 
there  be  drawn  ftraight  lines,  as  H  K  and  G  L  parallel  to  the  bafe 
D  C,  Seeing  therefore  the  proportion  of  E  F  to  E  H  is  duplicate 
of  that  of  E  F  to  E  G?  or  of  £  C  to  B  L?  that  is,  of  CD  to  L  G  ?  or 
of  KM  (producing  KHto  ADinM)  to  KH,  the  proportion  of 
B  C  to  B  K  will  be  duplicate  to  that  of  K  M  to  KH;  but  as  B  C 
is  to  BK,  fois  DC?  or  KM  to  KN,and  therefore  the  proporti¬ 
on  of  KM  to  K  N  is  duplicate  to  that  of  K  M  to  K  H;  and  fo  it  will 
be  wherefoever  the  parallel  K  M  be  placed.  Wherefore  the  Figure 
BHHDC  is  double  to  its  Complement  BHHDA;  and  confe- 
quently  y  of  the  whole  Parallelogram.  In  the  fame  manner  it 
through  I?be  drawn  O  P  I  (^parallel  and  equal  to  C  D,  it  may  be 
demonftrated  that  the  proportion  of  O  Qto  O  P?  that  is,of  B  C  to 
B  O?  is  triplicate  to  that  of  O  Qto  O  I?  and  therefore  that  the  Fi¬ 
gure  B 1 1 D  C  is  triple  to  its  Complement  B  i  I D  A?  and  confe- 
quently  \  of  the  whole  Parallelogram,  &c. 

Secondly  , filch  three-  fided  figures  as  are  in  any  of  the  tranfyerfe 
rowes,  may  be  thus  deferibed.  Let  ABCD  (in  the  3d.  Figure) 
be  a  Parallelogram  ?  whofe  Diagonal  is  B  D.  I  would  deferibe 
in  it  fuch  figures  ,  as  in  the  preceding  Tab '  e  I  call  Three-fided 
Figures  of  three  Means.  Parallel  to  D  C?  I  draw  EF  as  often 
as  is  neceffary,  cutting  B  D  in  G;  and  between  E  F  and  E  G  I  take 
three  proportionals  E  H?  E I  and  E  K.  If  now  there  be  drawn  lines 
through  all  the  points  H?  I  8c  K ;  that  through  all  the  points  H  will 
make  the  figure  B  H  D  C?  which  is  the  firft  of  thole  three-fided 
figures;  and  that  through  all  the  points  I?  will  make  the  figure 
BID  C,  which  is  the  fecond  *  and  that  which  is  drawn  through 
all  the  p  oints  K?  will  make  the  figure  B  K  D  C  the  third  of  thole 
three-fided  figures.  The  firft  of  thefe  (feeing  the  proportion  of 
E  F  to  E  Cis  quadruplicate  of  that  of  E  F  to  EH)  will  be  to  its 
Complement  as  4  to  i,  and  to  the  Parallelogram  as  4  to  5.  The  fe~ 
cond  (feeing  the  proportion  of  E  F  to  E  G  is  to  that  of  E  F  to  E  I 
as  4  to  2)  will  be  double  to  its  Complement  ?  and*  or  |  of  the 
Parallelogram.  The  third  (feeing  the  proportion  of  E  F  to  £  G  is 
to  that  of  E  F  to  E  K  as  4  to  3 )  will  be  to  its  Complement  as  4  to 
3?  and  to  the  Parallelogram  as  4  to  7. 

Any  of  thefe  figures  being  deferibed  ?  may  be  produced  at 
pleafure,  thus;  Let  ABC  D(in  the  4th  figure)be  a  Parallelogram, 
and  in  it  let  the  figure  B  K  D  C  be  deferibed?  namely,  the  third 
three-fided  figure  of  three  Means.  Let  B  D  be  produced  indefi¬ 
nitely  to  E?  and  let  E  F  be  made  parallel  to  the  bafe  D  C?  cutting 
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A  D  produced  in  G5  and  B  C  produced  111  F 1  and  in  G  E  let  the 
point  H  be  fo  taken ,  that  the  proportion  of  F  E  to  F  G  may  be 
quadruplicate  to  that  of  F  E  to  F  H  (which  may  be  done  by  ma¬ 
king  F  H  the  greateft  of  three  proportionals  between  F  E  and 
F  G);the  crooked  line  BKDproduced,will  pafs  through  the  point 
H.  For  if  the  ftraight  line  B  H  be  drawn,  cutting  CD  in  I,  and 
H  L  be  drawn  parallel  to  G  D,  and  meeting  C  D  produced  in  L ; 
it  will  be  as  F  E  to  F  G ,  fo  C  L  to  C  I  ';  that  is,  in  quadruplicate 
proportion  to  that  of  F  E  to  F  H,  or  of  CD  to  C I.  Wherefore 
if  the  line  BKD  be  produced  according  to  its  generation,  it  will 
fall  upon  the  point  H. 

5  A  ftraight  line  may  be  drawn  fo,as  to  touch  the  crooked  line 
of  the  faid  figure  in  any  point,  in  this  manner.  Let  it  be  required  to 
draw  a  Tangent  to  the  line  B  K  D  H(in  the  4th  figure)  in  the  point 
D.  Let  the  points  B  and  D  be  conne&ed  ,  and  drawing  DA 
equal  and  parallel  to  B  C,  let  B  and  A  be  conne&ed ;  and  be- 
caufe  this  figure  is  by  conftru&ion  the  third  of  three  Means,  let 
there  be  taken  in  A  B  three  points,  fo,  that  by  them  the  fame  A  B 
be  divided  into  four  equal  parts ;  of  which  take  three ,  namely, 
AM,fothat  A  B  may  be  to  AM,  as  the  figure  BKDC  is  to  its 
Complement.  I  f&y  the  ftraight  line  M  D,  will  touch  the  figure  in 
the  point  given  D.  For  let  there  be  drawn  any  where  between  A  B 
and  DC  a  parallel,  as  RQ,  cutting  the  ftraight  line  BD,  the 
crooked  line  BD,  the  ftraight  line  MD,  and  the  ftraight  line 
A  D  in  the  points  F,  K,  O  and  R  K  will  therefore  (  by  com 
ftru&ion  )  be  the  Ieaft  of  three  Means  in  Geometrical  propor¬ 
tion  between  R  Q  and  R  P.  Wherefore  (by  the  CorolL  of  the  28th 
Article  of  the  1 3th  Chapter)  R  K  will  be  lels  then  R  O^and  there¬ 
fore  M  D  will  fall  without  the  figure.  Now  if  MD  be  produced 
to  N,FN  will  be  the  Ieaft  of  three  Means  in  Arithmetical  pro¬ 
portion  between  F  E  and  F  G;and  F  H  will  be  the  greateft  of  three 
Means  in  Geometrical  proportion  between  the  fame  F  E  and  F  G. 
Wherefore  (by  the  fame  Ooroll.  of  the  28  Artie .  of  the  iglh  Chap.) 
F  H  will  be  lefs  then  F  N-,  and  therefore  D  N  will  fall  without  the 
figure ,  and  the  ftraight  line  M  N  will  touch  the  fame  figure  one- 
ly  in  the  point  D.  '  \  "  : 

6  The  proportion  of  a  Deficient  Figure  to  its  Complement 
being  known,  it  may  alfo  be  knqwn  what  proportion  a  ftraight- 

lined 
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lined  triangle  has  to  the  excefs  of  the  Deficient  Figure  above  the 
fame  triangle^and  thefe  proportions  I  have  fet  down  in  the  follow¬ 
ing  Table  $  where  if  you  feek  (for  example)  how  much  the  fourth 
three-fided  figure  of  five  Means  exceeds  a  triangle  of  the  fame  al-  ’ 
titude  and  bal  e?you  will  find  in  the  concourfe  of  the  fourth  column 
with  the  three-fided  figures  of  five  Means,  by  which  isfigni- 
fied,that  that  three-fided  figure  exceeds  the  triangle  by  two  tenths^ 
or  by  one  fifth  part  of  the  fame  triangle. 
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7  In  the  next  Table  are  fet  down  the  proportion  of  a  Gone,  and 
the  Solids  of  the  faid  three-fided  figures,  namely,  the  proportions 
between  them  and  a  Cylinder.  As  for  example, in  the  concourfe  of 
the  fecond  Column  with  the  three-fided  figures  of  four  Means, 
you  have  ~  s  which  gives  you  to  underftand,  that  the  Solid  of  the 
fecond  three-fided  figure  of  four  Means  is  to  the  Cylinder  as  |  to 
i,orasjtoj, 
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gures,  above  a  Cone  of  the  fame  altitude  and  bafe,  are  fet  down  in 

the  Table  which  follows 
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9  If  any  of  thefe  Deficient  Figures,  of  whichlhavenowfpo- 
k  en,  as  A  B  C  D  (in  the  5  th  figure)  be  inferibed  within  the  Com¬ 
plete  figure  B  E,  having  A  D  (2  E  for  its  Complement ;  and  there 
be  made  upon  C  B  produced,the  triangle  A  B I;  and  the  Parallelo¬ 
gram  A  B I  K  be  completed ;  and  there  be  drawn  parallel  to  the 
Straight  line  C  I,  any  number  of  lines  as  M  F,  cutting  every  one  of 
them  the  crooked  line  of  the  Deficient  Figure  in  D,  "and  the 
ftraightlinesAC,ABand  A I  in  H,G  andL;  and  as  GF  is  to 
G  D,  fo  G  L  be  made  to  another  G  N;  and  through  all  the  points 
N  there  be  drawn  the  line  A  N  I,  there  will  be  a  Deficient  Figure 
ANI  B,  whofe  Complement  will  be  ANIK.I  lay  the  figure 
A  N I B  is  to  the  triangle  A  B  I,  as  the  Deficien  t  Figure  A  B  C  D 
twice  taken,  is  to  the  fame  Deficient  Figure  together  with  the 
Complete  figure  BE. 

For  as  the  proportion  of  A  B  to  A  G,that  is,  of  G  M  to  G  L,  is 
to  the proportipn of  GMtoGN  ; fo  is  the  magnitude  of  the  fi¬ 
gure  A  N I B,  to  that  of  its  Complement  A  N  I K  (by  the  2  d.  Art. 

•  of  this  Chapter.) 

But  (by  the  fame  Article) ,  As  the  proportion  of  A  B  to  A  Q  . 
that  is,  of  G  M  to  G  L,  is  to  the  proportion  of  GF  to  G  D,  that  is , 
(by  conftruftion)  of  GLtoGN;  lo  is  the  figure  A  BCD  to  its 
Complement  ADCE. 

And  by  Compolition ,  As  the  proportion  of  G  M  to  G  L, 
together  with  that  of  GLtoG  N,is  to  the  proportion  of  G  M 
toGL-,  fo  is  the  complete  figure  BE,  to  the  Deficient  Fi°ure 

ABC  D.  '  '  3 

And  by  Converfion,  As  the  proportion  of  G  M  to  G  L,is  to  both 
the  proportions  of  G  M  to  G  L  and  of  G  L  to  G  N  ,  that  is,  to  the 
proportion  of  G  M  to  G  N  (which  is  the  proportion  compounded 
of  both);  fo  is  the  Deficient  Figure  ABC  D,  to  the  complete  Fi¬ 
gure  B  E. 

But  it  was.  As  the  proportion  of  G  M  to  G  L,  to  that  of  G  M  to 
GN;  fo  the  figure  A  N I E  to  its  Complement  A  N I K  And 
I  therefore ,  A  B  C  D.  B  E  : :  A  N I B.  A  N  I  K  are  proportio¬ 
nals.  And  by  Compofition,A  B  C  D-f B  E.A  B  C  D;  ,-B  K.  A  H 1 11 
are  proportionals. 


And 
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And  by  doubling?  A 

theConfequentsS  proportional  _ _ A  _ 

.  „  ,  ir  /A  B  C  D+B  B.2  A  BCD:  :ABI.  ANIB 

And  by  taking  cue  naliesr  are  a|fc  proportionals^which  was  to  be 
of  the  third  &  the  fourth  ^provecj# 

10  From  what  has  been  laid  of  Deficient  Figures  defcribed  in 
a  Parallelogram  ,  may  be  found  out  what  proportions  Spaces 
transmitted  with  accelerated  Motion  in  determined  times,have  to 
the  times  themfelves,  according  as  the  moved  Body  is  accelerated 
in  the  Several  times  with  one  or  more  degrees  of  Velocity. 

For,  let  the  Parallelogram  A  B  C  D  ( in  the  6th  figure)  and  in 
it  the  three-fided  figure  D  E  B  C  be  defcribed  ;  and  let  F  G  be 
drawn  any  where  parallel  to  the  bafe, cutting  the  Diagonal  B  D  in 
H,  and  the  crooked  line  BE  DinE;&  let  the  proportion  of  B  C  to 
B  F  be(for  example)triplicate  to  that  of  F  G  to  F  E^whereupon  the 
figure  D  E  B  C  will  be  triple  to  its  Complement  BEDA;  and  in 
like  manner  ,  I  F  being  drawn  parallel  to  B  C,  the  three-fided  fi¬ 
gure  EKBF  will  be  triple  to  its  Complement  BKE  I.  Where¬ 
fore,  the  parts  of  the  Deficient  Figure  cut  off  from  the  Vertex  by 
ftraight  lines  parallel  to  the  bafe,  namely  D  E  B  C  and  EKBF, 
will  be  to  one. another  as  the  Parallelograms  A  C  and  I  F  • 
that  is ,  in  proportion  compounded  of  the  proportions  of  the  alti¬ 
tudes  and  bafes.  Seeing  therefore  the  proportion  of  the  altitude 
B  C  to  the  altitude  B  F  is  triplicate  to  the  proportion  of  thebafe 
D  C  to  the  bafe  F  E,the  figure  DEBC  to  the  figure  EKBF  will 
be  quadruplicate  to  the  proportion  of  the  lame  DC  to  F  E.And  by 
the  fame  method,  may  be  found  out,  what  proportion  any  of  the 
faid  three-fided  figures ,  has  to  any  part  of  the  fame  cut  off  from 
the  Vertex  by  a  ftraight  line  parallel  to  the  bafe. 

Now  as  the  faid  figures  are  underftcod  to  be  defcribed  by  the 
continual  decreafing  of  the  bafe ,  as  of  C  D  (for  example)  till  it 
end  in  a  point,  as  inB;  fo  alfo  they  may  be  underftood  to  be  de¬ 
scribed  by  the  continual  encreafing  of  a  point, as  of  B,till  it  acquire 

any  magnitude,  as  that  of  C  D. 

Suppofe  now  the  figure  B  E  D  C  to  be  defcribed  by  the  cncrea- 
fing  of  the  point  B  to  the  magnitude  CD.  Seeing  therefore  the 

proper  ion  of  B  C  to  B  F  is  triplicate  to  that  of  C  D  to  F  E ,  the 

pro* 


"  I 
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proportion  of  F  E  to  C  D  will  by  Converfi,  n  (as  Iihall  prefcndy 
demonltratc)  be  triplicate  to  that  B  F  to  B  C  Wherefore ,  if  the 
ltraight  line  B  C  be  taken  for  the  meafure  of  the  time  in  which 
the  point  Bis  moved,  the  Figure  EKB  F‘  will  reprefcm  the  Sum 

n  Velocities  in  the  time  B  F ;  and  the  figure 

JnrfJr  v  “  ik-e  I?anner  rcPrefent  the  Stimme  of  all  the 
mg  Velocities  in  the  time  B  C.  Seeing  therefore  the  pro- 

SnfGfh°f  ^ the  figure  E  KB  F  to  the  figure  DHBC,  is  compound¬ 
ed  ot  the  proportions  of  alcitude  to  altitude,  and  bafe  to  bale-  and 
cemg  the  proportion  of  F  E  to  C  D  is  triplicate  to  that  of  B  F  to 
Vi }  the  Proportion  of  the  figure  E  Iv  B  F  to  the  figure  D  E  B  C 

thc  Sun?Ut  hU^IC|ate  t0  that  f f BF  t0  BC’that  is, the  proportion  of 
the  Sum  ot  the  Velocities  in  tire  time  BF,to  the  Sum  of  the  Veloci- 

R?  VA/h6  Cfime  ?C  bc  quadruplicate  to  the  proportion  of  BF  to 

Fna  M  ht|  0v', a  Body  De moved  from  B withVelocity fo encrca- 
imn,  that  the  V elocity  acquired  in  the  time  B  F,  be  to  the  Velocity 

cquired  m  the  time  B  C  in  triplicate  proportion  to  that  of  the 

timeBFmh^ 7 S  B  Bto,B  .C^.nd  the  Body  be  carried  to  F  in  the 
“?£LB  F  5  ,thefa.me  Body  m  the  time  B  C  will  be  carried  through 
a  line  equal  to  the  fifth  proportional  from  BF  in  the  continual 

we0mTT0fB  Fl:oB1C‘  And  bythe  lamc  manncr  of  working, 
we  may  determine,  what  Spaces  are  tranimitted  by  Velocities  cn- 

creaiing  according  to  any  other  proportions. 

It  remains,  that  I  demonftrate  the  proportion  of  F  E  to  C  D, 
to  be  triplicate  to  that  of  BF  to  BC.  Seeing  therefore  the  pro¬ 
of  rT  rfR  *  ’  ?at  iS  °f  F  Gc°  F  E  is  ^!btHplicate  to  dm 
ot  B  C  to  B  F  j  the  proportion  of  F  G  to  F  E  will alfo  be  fubtri- 

plicate  to  that  of  F  G  to  F  H.  Wherefore  the  proportion  of  F  G 
to  FH  is  triplicate  to  that  of  F  G,  that  is,  of  C  D  to  F  E.  But  in 
tour  continual  proportionals,  of  which  the  leaft  is  the  firft,the  pre- 
portion  of  the  firft  to  the  fourth  (by  the  \6  Art.oi  the  11  Chap.)  is 
fubtriphcate  to  the  proportion  of  the  third  to  the  fame  fourh. 

Wherefore  the  proportion  of  FH  toG  F  is  fubtriplicate  to  that 
ot  rt  toCD;  and  mere  fore  the  proportion  of  F  E  to  C  D  is 
triplicate  to  that  of  F  H  to  F  G  ,  that  is,  of  B  F  to  B  C,  which 
was  to  be  proved.  •  5 

It  may  from  hence  be  colle&cd ,  that  when  the  Velocity  of  a 

C  c  Body, 
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Body,  is  cncrealed  in  the  lame  proportion  with  that  of  the  times, 
the  decrees- of  Velocity  above  one  another  proceed  as  numbers  do 
in  immediate  fucceffion  Irani  Unity,  namely,  as  i  ,2,3,4,  &c-  And 
when  the  Velocity  is  cncrealed  in  proportion  duplicate  to  that  of 
the  times,  the  decrees  proceed  as  numbers  .rom  Unity  skipping 
One  as  1,  5, 7 ,&c.  Laftly,  when  the  proportions  ot  the  Veloci¬ 
ties  are  triplicate  to  thole  of  the  times ,  the  progreflion  of  the  de¬ 
crees  is  as  that  of  numbers  from  Unity  skipping  Two  in  every 
place,  as  1 , 4,  1  o,  &c.  and  lo  of  other  proportions.  For  Geome¬ 
trical  proportionals,  when  they  are  taken  in  every  point ,  are  the 

fame  with  Arithmetical  proportionals.  ....  , 

11  Moreover,  it  is  to  be  noted,  that  as  m  quantities  which  are 

made  by  any  magnitudes  decreeing, the  proportions ;  of  the  figures 
to  one  another ,  are  as  the  proportions  of  the  altitudes  to  thofe  of 
the  bafes  5  fo  alfo  it  is  in  thofe  which  are  made  with  motiondc- 
'  crealing,  which  motion  is  nothing  clfebut  that  power  by  which 
•  the  defer ibed  figures  are  greater  or  lefs  And  therefore  in  the  de- 
feriotion  of  A  his  Spiral,  which  is  done  by  the  continual 

diminution  of  the  S  emidiametfer  of  a  Circle  in  the  fame  proporti¬ 
on  in  which  -the  Circumference  is  dimimfhe  J,  t  he  Space  which  is 
contained  within  the  Semidiameter  and  the  Spiral  Lme,is  a  third 
part  of  the  whole  Circle.  ■  For  the  Semidiameters  of  Circles ,  in 
as  much  as  Circles  areunderftoodto  be  made  Up  of  the ^  aggre¬ 
gate  of  tliem,  are  lo  nlany  Sectors  -,  and  therefoie  in  the  defcripti- 
on  of  a  Spiral,  the  Sector  winch  deicrioes  it ,  is  dimimlhed  in  du¬ 
plicate  proportions  to  the  diminutions  ot  the  Circumference  of 

the  Cir  le  in  whichit  is  inftribed;  lb  that  tne  Complement  of  the 
Spiral  (that  is,  that  lpace  in  ti.e  Circle :  wnicti  is  without  tne .  pi- 
■ral  T.ine,)P  double  to  the  lpace  within  the  Spiral  Lme.In  the  fame 
manner,  if  the  re  be  taken  a  mean  proportional  everywhere  be¬ 
tween  the  Semidiameter  ot  the  Circle  which  contains  tne  Spiral, 
and  that  part  of  the  Semidiameter  which  is within  tne  lame  there 
w’il  be  made  another  figure, which  will  be  ha  if  the  Circle.  And  to 
conclude  this  Rule  ferves  for  all  fuch  Spaces  as  may  bedelcribed 
by  a  Line  or  Superficies  decreafing  either  in  magnitude  or 
Po  ver-  To  that  if  the  proportions  in  which  theydecreafe,be  com- 
'menfurable  to  -the  proportions  of  the  times  in  which  they  de- 
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creafe,  the  magnitudes  of  the  figures  they  defcribe  will  be  known. 

ii  The  truth  of  that  propolition  which  I  demonftrated  in  the 
fecond  Article  (which  is  the  foundation  of  all  that  has  been  faid 
concerning  Deficient  Figvres)may  be  derived  from  the  Elements 
of  Philo!  ophy,  as  having  its  original  in  this  $Tk  at  all  equality  and  in¬ 
equality  between  two  ejfeclSy  ( that  isy  all  Proportion )  proceeds  from ,  and  is 
determined  bj  the  equal  and u/. equal  caufes  of  tb of  e  ejfecfs  ,  or  from  the  pro¬ 
portion  which  the  caufes  concurring  to  one  ejjcHjiaze  to  the  caufes  which  con - 
curre  to  the  producing  of  the  other  ejjeif  and  that  therefore  tl  e  propor¬ 
tions  of  Quantitiesare  the  fame  with  the  proportions  of  their  cau-t 
fes.  Seeing  therefore  two  Deficient  Figures  (  of  which  one  is  the 
Complement  of  the  other)  are  made  ,  one  by  motion  decreafing 
in  a  certain  time  and  proportion,  the  other  by  the  lofs  of  Motion  in 
the  fame  time  ,  the  caufes  which  make  and  determine  the  quanti¬ 
ties  of  both  the  figures,  fo,that  they  can  be  no  other  then  they  are, 
differ  onely  in  this ,  that  the  proportions  by  which  the  quantity 
which  generates  the  figure  proceeds  in  deferibing  of  the  fame, 
(that  is  5  the  proportions  of  the  remainders  of  all  the  times  and 
altitudes)  may  be  other  proportions  then  thofe  by  which  the 
fame  <•  generating  quantity  decreafes  in  making  the  Comple¬ 
ment  of  that  Figure  3  (that  is,  the  proportions  of  the  quantity 
which  generates  the  Figure  continually  diminished.)  Where¬ 
fore  3  as  the  proportions  of  the  quantity  iiv  which  Motion  is 
lolt,  is  to  that  of  the  decreafing  quantities  by  which  the  Deficient 
Figure  is  generated  3  fo  will  the  Deleft  or  Complement  be  to  the 
Figure  it  felf  which  is  generated. 

13  There  are  alfo  other  quantities  which  are  determinable  from 
the  knowledge  of  their  caufes  3  namely  ,.  from  the  comparifon  of 
the  Motions  by  which  they  are  made,  and  that  more  caliiy  then 
from  the  common  Elements  of  Geometry.  For  cxampIe,That  the 
Superficies  of  any  portion  of  a  Sphere,  is  equal  to  that  Circle, 
whofe  Radius  is  a  ftraight  Line  drawntfrom  the  Pole  of  the  porti¬ 
on  to  the  Circumference  of  its  bafe,  I  may  demonftrate  in  this 
manner.  Let  B  AC  (in  the  ?  Figure )  be  a  portion  cf  a  Sphere, 
whofe  Axis  is  A  E,&  whofe  bafe  is  B  C;  8c  let  A  B  be  the  ftraight 
line  drawn  from  the  Pole  A  to  the  bafe  in  B;  and  let  A  D,  equal  to 
A  touch  the  great  Circle  B  A  C  in  the  Pole  A.  It  is  to  be  proved 

C  c  a  that 
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that  the  Circle  made  by  the  Radius  AD,  is  equal  to  the  Superfi¬ 
cies  of  the  portion  BA  C.  Let  the  plain  AE  B  D  be  underftood  to 
make  a  revolution  about  the  Axis  AE5  &  it  is  manifeft  that  by  the 
ftraight  line  A  D  a  Circle  will  be  defcribed;and  by  tne  arch  A  B 
the  Superficies  of  a  portion  of  a  Sphere, and  laftly,by  tne  Subtenfe 
A  li  the  Superficies  of  a  right  Cone.  Now  feeing  both  tne  ftraight 
line  A  B, and  the  arch  A  B  make  one  and  the  fame  revolution,  and 
both  of  them  have  the  fame  extreme  points  AandB,  thecaufe 
why  the  the  Spherical  Superficies  which  is  made  by  the  arch,  is 
greater  then  the  Conical  Superficies  which  is  made  by  the  Sub¬ 
tenfe,  is,  that  A  B  the  arch,  is  greater  then  A  B  the  Subtenfe  ;  and 
thecaufe  why  it  is  greater  comifts  in  this,  that  although  they  be 
both  drawnfrom  A  to  B,  yet  the  Subtenfe  is  drawn  ftraight,  but 
the  arch  angularly, namely  according  to  that  angle  which  the  arch 
makes  with  the  Subtenfe,  which  angle  isequal  to  the  angle  DAB 
(for  an  angle  of  contingencc  adds  nothing  to  an  angle  of  a  Seg¬ 
ment's  has  been  (hewn  in  the  14  Chapter  at  the  i6tti  Article.) 
Wherefore  the  magnitude  of  the  angle  DAB  is  the  caufe  why 
the  Superficies  of  tne  portion  deferibedby  the  arch  A  B, is  greater 
then  the  Superficies  of  the  right  Cone  deferibedby  the  Subtenfe 

AB.  _  _  - 

Again, the  caufe  why  the  Circle  deferibed  by  the  Tangent  A  D 
■is  greater  then  the  Superficies  of  the  right  Cone  deferibed  by  the 
Subtenfe  A  B  (notwitftanding  rhat  the  Tangent  and  the  Subtenfe 
are  equal, and  both  moved  round  in  the  fame  time)is  this, that  AD 
iftaiids  at  right  angles  to  the  Axis ,  but  A  B  obliquely  ;  which  obli¬ 
quity  confifts  in  the  fame  angle  D  A  B.  Seeing  therefore  the  quan¬ 
tity  of  the  angle  D  A  B  is  that  which  makes  the  excefs  both  of  the 
Superficies  of  the  Portion,  and  oi  the  Circle  made  by  the  Radius 
AD,above  the  fuperficies  ofthe  Right  Cone  deferibed  by  the  fub- 
tenfe  A  Bj  it  follows,  thatboth  the  Superficies  of  the  Portion,  and 
that  of  the  Circle,  do  equally  exceed  the  Superficies  of  the  Cone. 
Wherefore,  the  Circle  made  by  AD,  or  AB,  and  the  Spherical 
Superficies  made  by  the  arch  A  B,arc  equal  to  one  anotherjwhich 
was  to  be  proved. 

14  Iftheie  Deficient  Figures  which  I  have  deferibed  ina  Pa- 
lrallelogram,  were  capable  of  exaft  defer  ip  t  ion,  then  any  number 

■of 
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of  mean  proportionals  might  be  found  out  between  twpftraight 
lines  given.  For  example,  in  the  Parallelogram  ABCD,  (in  the 
8th.  Figure)  let  the  three-fided  figure  of  tw©  Means  be  deferibed, 
(which  many  call  a  Cubical  Parabola and  let  R  and  S  be  two  given 
fWaight  lines;  between  which,  if  it  be  required  to  find  two  mean 
proportionals,  it  may  be  done  thus.  Let  it  be  as  RtoS>fo  BC  to 
BF;  and  let  F  E  be  drawn  parallel  to  BA,  and  cut  the  crooked 
line  in  E  ;  then  through  E  let  G  H  be  drawn  parallel  and  equal  to 
the  ftraight  line  A  D,  and  cut  the  Diagonal  B  D  in  I;  for  thus  wc 
have  G I  the  greateft  of  two  Means  between  G  H  and  G  E,  as  ap¬ 
pears  by  the  defeription  of  the  figure  in  the  4th  Article,  Where¬ 
fore  if  it  be  as  G  H  to  G  I,  fo  R  to  another  line  T ,  that  T  will  be 
the  greateft  of  two  Means  between  R  and  S.  And  therefore  if  it  be 
again  as  R  to  T,  fo  T  to  another  line  X,  that  will  be  done  which 
was  required. 

In  the  fame  manner,  four  mean  proportionals  may  be  found 
out,  by  the  defeription  of  a  three-fided  figure  of  four  Means  5  and 
fo,  any  other  number  of  Means,  &c. 
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Of  /^Equation  of  Straight  Lines  with  the 
Crooked  Lines  of  Parabolas  and  other 


Figures  made  in  imitation  of 
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i  **  find  a  fir  tight  Line  equal  to  the  crooked  Line  of  a  Semiparabola,  2  To 
find  a  fir aight  Line  equal  to  the  Crooked  Line  of  the  firfi  Semip/trabola- 
f  ery  or  to  the  Crooks^  Line  of  any  other  of  the  ‘Deficient  Figures  of  the  T S - 
hie  of  the  $d,  Atticle  of  the  precedent  Chapter, 

»  .  .  '•  ”  ■*  ■'?*'*/  *4.  .  '  /  _  * 

;  ,  I  /  I  ■  '  .rv  >■  *  „  /'f  • 

ParaloU  being  given  ,  to  find  a  Straight 
l  Line  equal  to  the  Crooked  Line  of  the  Seini- 
Parabola. 

Let  the  Parabolical  Line  given  be  ABC 
!§  (in  the'firft  Figure),  and  the  Diameter  found 
j  be  A  D>  and  t  lie  bafc  drawn  D  C5  and  the  Pa- 
j£  ralldogram  ADCE  being  completed  3  draw 
the  ftraight  Line  A  C.  Then  dividing  A  D.into  two  epuaipgrts  in 
F?  draw  F  FI  equal  and  parallel  to  D  Glutting  AC  in  K  ?  and  the 
parabolical  line  in  O  ;  and  between  F  H  and  F  O  take  a  mean 
proportional  F  P,  and  draw  AO,  AP,  and  P  C.  I  fay  that  the  two 
Lines  A  P  and  P  C  taken  together  as  one  Line  ?  is  equal  tothe  pa¬ 
rabolical  line  A  B  O  C. 

For  the  line  ABO  C  being  a  parabolical  line,  is  generated  by 
the  concourfe  of  two  Motions ,  one  Uniform  from  K  to  fi3  the  o- 
ther  in  the  fame  time  uniformly  accelerated  from  reft  in  A  to 
D.  And  becaufe  the  motion  from  A  to  E  is  uniform,  A  t  may  rel 
prefent  the  times  of  both  thofernotious  from  the  beginning  to  the 
end.  Let  therefore  A  E  be  the  time  $  and  confequently  the  lines 

or 
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ordinately  applyed  in  the  Semiparabola  will  define  the  parts  of 
time  wherein  the  Body  that  delcribcth  the  line  ABO  C  is  ni  eve¬ 
ry  point  ot  the  fame ,  l'o  that  as  at  the  end  of  the  time  A  E  or  D  C 
ids  in  C,  fo  at  the  end  of  the  tune  F  O  it  will  be  in  O.And  becaufe 
the  Velocity  in  AD  is  encreafed  uniformly ,  that is,  in  the  fame 
proportion  with  the  time,  the  lame  lines  ordinately  applyed  in  the 
Semiparabola  will  defigne  alfo  the  continual  augmentations  of  the 
Impetus,  till  it  be  at  the  greateft,  defined  by  the  bale  DC  •  There¬ 
fore  luppofing  Uniform  motion  m  the  line  A  ,  ln  .  a  p 

the  Body  in  A  by  the  concourfe  of  the  two  uhuorm  motion  in  A  F 
and  F  K  will  be  moved  uniformly  m  the  line  A  K and  KOwjlix 
the  encreafe  of  the  Impetus  or  Swiftnefs  gained  in  t the ^  F ’  Kt 
and  the  line  A  O  will  be  uniformly  deferibed  by  the  concourfe  of 

the  two  uniform  motions  in  A  F  and  F  O  in  the  ti 
draw  OL  parallel  to  E  C, cutting  AC  in  Ls&  draw  LN  parallel  to 
D  C,  cutting E C  in N,and  the  parabolical  Jmc  mM;and  produce 
it  on  the  other  fide  to  A  D  in  I;  and  I  N,I  M  and  I  L  will  he  (by  the 
conttrudion  of  a  Parabola)in  continual  proportion  ,&  equal  to  die 
three  Hnes  F  H,F  P  and  F  O,  and  a  ftraight  line  parallel  to  E  C 
pairing  through  M  will [fall  on  P  *  and  therefore  OP  will  be  the 

encreafe  of  Impetus  gained  in  the  time  F  O  or l  .  y>  P 
PMtoC  Dinas  andQC,  or  M  N,  or  PH  will  be  the  encreafe 

of  Im fetus  proportional  to  the  time  F  P,  or  I  M ,  or  Q,  uppo  e 
now  uniform  motion  from  H  to  C  in  the  time  PH.  Seeing  there¬ 
fore  in  the  time  F  P  with  uniform  motion  and  the  Impetus  encrea¬ 
fed  in  proportion  to  the  times,  is  deferibed  the  ftraight  line  APs 

and  in  the  reft  of  the  time  and  Impetus,  namely  P  H,is  deferibed 

the  line  CP  uniformly  iitfolloweth  that  the  whole  line  APC  is 

deferibed  with  rhe  whole  Impetus ,  and  in  the  fame  time  where¬ 
with  is  deferibed  the  parabolical!  line  ABC-,  and  therefore  the 

line  A  P  C  ,made  of  the  two  ftraight  lines  A  P  and  P  C,  is  equal 

to  the  parabolical  line  A  BC;  which  was  to  be  proved. 

2  To  find  a  Straight  line  equal  to  the  Crooked  line  of  the  tint 

Scmiparabolafter.  ^  .  .  ,  « 

Let  ABC  be  the  Crooked  line  of  thefirft  Scmiparabolaiter  ; 

AD  the  Diameters  DC  the  Bafes  and  let  the  Parallelogram 

*  COIHr 


Ofthe  P  RO  PORTIONS  of 


’art  3 1 


\ 


201 


’  MOTIONS  &  MAGNITUDES  x„ 

chemDfamtbe  -A  D  C  E  5  Th°fe  Dia"onal  is  A  C.  Divide 
tne  Diameter  into  two  equal  parts  in  F,  and  draw  F  H  eoual 

«nd  pan,lel  to  D  C  ,  cutting  A  C  in  K  ,  the  CrookedTini 

aittina  aAdrE-  Crln  H-  ,Th.eI1  drfW  °  L  ParalJcl  t0  EC, 
r  °  A  ^  in  L  and  draw  L  N  parallel  to  the  bale 

F  r  ’K,CUttinf  the  Crookecl  line  in  M  ,  and  the  ftraDht  line 
■  /  "\N  and  Produce  it  on  the  other  fide  to  A  D  in  I  °Laftly. 

cnttin P  w 1501  d  M  C  jaw  P  M  Q  parallel  and  equal  to  HC, 
cutting  F  H  in  P  ;  and  joyn  C  P,  ;A  P  and  A  O.  I  fay  the  two 

laignt  lines  A  P  and  PC  arc  equal  to  the  Crooked  line  A  BOC, 
?r  fhn  ine  A  B  0  C  being  the  Crooked  line  of  the  firft  Semi- 

fnSmf  "  ’  iSgCaCrfed  ,by  the  concourfc  °f  two  Motions ,  one 
rpll  in  A  T  ^C°E’ the  °rher  In  thc  inme  time  accelerated  from 

Lr  ill  t0  V  {o  as  C  ?at  th,e  ImPem  cncrealeth  in  proportion  per¬ 
petually  triplicate  to  that  of  the  encreafe  of  the  time,  hr  (which  is 

r  ?nc^  c  e  tranfmitred  are  in  pr°p°ni°n  triplicate  to  that 
1  c  tnnes  oft  leir  tianlmiflionj  lor  as  the  Imuetiu  or  Quicknefles 
encreafe,  lo  the  Lengths  tranfmitted  encreafe  alfo,  And  becaufe 
the  motion  from  A  to  E  is  uniform,  the  line  A  E  may  ferve  to  re¬ 
present  the  time,  and  confequently  the  lines  ordinately  drawn  in 
e  S cm i parabola  fter ,  will  defigne  the  parts  of  time  wherein  the 
Eody  beginning  from  reft  in  A,  defcribeth  by  its  motion  me  Crook- 
me  BOC.  And  becaufe D C  which reprefents the greateft 
acquire  Impetus  is  equal  to  A  E  ,  the  fame  ordinate  lines-- will 
repie  enttheleveral  augmentations  of  the  impetus  encreafmg  from 
reit  m  A.  Therefore  fuppofing  uniform  Motion  from  A  to  Fin 
ie  time  K,  there  will  be  deferibed  by  the  concourieof  the  two 
uniform  Motions  A  F  and  FK  the  line  A  K  uniformly,  and  KO 
will  be  the  encreafe  of  Impem  in  the  time  F  K  ;  And  by 
the  cmeourie  of  the  two  uniform  Motions  in  A  F  and  F  O, 
will  be  deferibed  the  line  AO  uniformly.  Through  the  point  L 
draw  tne  ftraight  line  L  M  N  parallel  to  D  C,  cutting  the  ftraight 

J.n£  •  P 111 1 1  tbe  crooked  line  A  B  C  in  M,  and  the  ftraight  line 
,  ,  1[!  N;  and  through  the  point  M  thc  ftraight  line  P  M  Q  paral¬ 
lel  and  equal  to  H  C,  cutting  D  C  in  Q^,  and  F  H  in  P.  Ey  the  con- 
courle  therefore  of  the  two  uniform  Motions  in  A  F  and  F  P 

!a  i)  C  EnjC  E  P  be  uniformIy  deferibed  the  ftraight  line 
jj  j  r n<a  E  or  OP  will  be  the  encreafe  of  Impem  to  be 
added  for  the  time  F  O.  And  becaufe  the  proportion  of  I  N 

D  d  to 
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to  I  L  is  triplicate  to  the  proportion  of  I  N  to  I  M  ,  the  pro¬ 
portion  of  F  H  to  F  O  will  alfo  be  triplicate  to  the  propor¬ 
tion  of  F  H  to  F  P  $  and  the  proportional  Impetus  gained  in  the 
time  F  P  is  P  H.  So  that  F  H  being  equal  to  P  C  which  de- 
figned  the  whole  Impem  acquired  by  the  acceleration  ,  there 
is  no  more  encreafe  of  Impetus  to  be  computed.  Now  in  the 
time  PH  fuppofe  an  uniform  motion  from  HtoC^  and  by  the 
two  uniform  motions  in  C  H  and  H  P  will  be  defcribed  uni¬ 
formly  the  Straight  line  P  C.  Seeing  therefore  the  two  Straight 
lines  A  P  and  P  C  are  defcribed  in  the  time  A  E  with  the  fame 
encreafe  of  Impem  wherewith  the  Crooked  line  A  B  C  is  defcri¬ 
bed  in  the  fame  time  A  E,  that  is,  feeing  the  Line  A  P  C  and  the 
Line  ABC  are  tranfmitted  by  the  fame  Body  in  the  fame  Tim ey  6c 
with  equal  Velocities,  the  Lines  themfelvcs  areequah  which  was 
to  be  dcmonftrated. 

By  the  fame  method,  if  any  of  the  Semiparabolafters  in  the 
Table  of  the  3d  Article  of  the  precedent  Chapter  be  exhibi- 
ted,may  be  found  a  Straight  line  equal  to  the  Crooked  line  there¬ 
of,  namely,  by  dividing  the  Diameter  into  two  equal  parts,  and 
proceeding  as  before.  Yet  no  man  hitherto  hath  compared  any 
Crooked  with  any  Straight  Line ,  though  many  Geometricians  of 
every  A^e  have  endeavoured  it.  But  the  canfe  why  they  have  not 
done  it  may  be  this,  that  there  being  in  Euclide  no  Definition  of  £- 
quality,  nor  any  mark  by  which  to  judge  of  it  befides  Congruity 
(which  is  the  8th.  Axiorne  of  the  firfl  Book  of  his  Elements)  a 
thing  of  no  ufe  at  all  in  the  comparing  of  Straight  and  Crooked  \ 
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time  Bo/a'  thinking  the  induflry  of  the  Ancients  had  reach¬ 

ed  to  all  that  was  to  be  done  in  Geometry ,  thought  alfo ,  that  all 
that  conld  be  propounded ,  was  either  to  be  deduced  from  what 
they  had  written  ,  cr  elfe  that  it  was  not  at  all  to  be  done.  It  was 
therefore  difputed  by  fome  of  thofe  Ancients  themfelves, whether 
there  might  be,  any  Equality  at  all  between  Crooked. and  Straight 
Lines  ;  Which  queftion  Archimedes  (who  affumed  that  fome 
S  traight  line!  was  equal  to  the  Circumference  of  a  Circle  )  feem6 
to.'have  dcfpifeds  as  he  had  reafon.  And  there  is  a  late  Wri¬ 
ter  that  granteth  that  between  a  Straight  and  a  <  rooked  Line 
there  is  Equality  5  but  now,  now  fayes  he ,  fince  the  fall  of  Adamy 
without  the  fpecial  affiftance  of  Divine*  Grace ,  it  is  not  to  be 
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Chap.  XIX. 
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Of  Angles  of  Incidence  and  Reflexion, 

equal  by  fuppofition. 

I  If  two  firaight  lines  falling  uponianother  firaight  line  be  parallel ,  the  lines 
refletted  fi‘om  them  [hail  alfo  be  parallel,  2  If  two  firaight  lines  drawn  from 
one  pointy  fall  upon  another  firaight  line,  the  lines  re  fretted  from  them ,  if  they 
be  drawn  out  the  other  way-)  will  meet  in  an  angle  equal  to  the  angle  made  by 
the  lines  of  Incidence,  3  If  two  firaight  parallel  lines  drawn  ( not  oppo - 
fitely  but  )  from  the  fame  parts  >ffall  upon  the  Circumference  of  a  Circle, , 
the  lines  reflected  from  them  ,  if  produced  they  meet  within  the  Circle,  will 
make  an  angle  double  3  to  that  which  is  made  by  two  firaight  lines  drawn 
from  the  (f enter  to  the  points  of  Incidence ,  4  If  two  firaight  lines  drawn 
from  the  fame  point  without  a  Circle  fall  upon  the  Circumference  ,  and  the 

.  Itncs  reflected  from  them >  being  produced  meet  within  the  Circle ?  they  will 
make  an  angle  equal  to  twice  that  angle  which  is  made  by  two  firaight  lines 
drawn  from  the  Center  to  the  points  of  Incidence,  together  with  the  angle 
which  the  incident  lines  thcmfelves  make,  5  If  two  firaight  lines  drawn  from 
one  point  fall  upon  the  concave  Circumference  of  a  Circle,  and  the  angle  they 
make  be  left  then  twice  the  angle  at  the  (f enter ,  the  lines  reflettedfrom  theff?y 
and  meeting  within  the  C  ir  c  le,  wi  Unmake  an  angle  which  being  added  to  the 
angle  of  the  incident  lines ,  will  be  equal  to  twice  the  anqle  at  the  Center, 
6  If  through  any  one  point  two  unequal  Chords  be  drawn  cutting  one  ano¬ 
ther-)  and  the  (fenter  of  the  Circle  be  not  placed  between  them,  and  the  lines 
refletted  from  them  concurre  wherefoever  ,  there  cannot  through  the  point 
through  which  the  two  former  lines  were  drawn,  be  drawn  any  other  firaight 
line ,  whofe  refletted  line fhall paff  through  the  common  point  of  the  two  for¬ 
mer  lines  refletted,  7  Jn  equal  Chords  the  fame  is  not  true,  %  Two 
points  being  given  hi  the  Circumference  of  a  Circle  ,  to  draw  two  firaight 
lines  to  them  ,  fo  as  that  their  refletted  lines  may  contain  any  angle  given, 
9  If  a  firaight  line  falling  upon  the  Circumference  of  a  Circle  be  produced 
till  it  reach  the  Semidiameter ,  and  that  part  of  it  which  is  intercepted  be¬ 
tween  the  Circumference  and  the  Semidiameter 5  be  equal  to  that  part  of  the 
Semidiameter  which  is  between  the  point  of  concourfe  &the  center, the  refle¬ 
tted  line  will  be  parallel  to  the  t  emidiameter,  10  If  from  a  point  Within  a 
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Circle,  two  f  reight  lines  he  drawn  to  the  Ctrcumference,and  their  reflected 
lines  meet  tn  the  Circumference  of  the  fame  Circle  ,  the  angle  made  by  the 
r  reflected  lines,  will  be  a  third  fart  of  the  ang  le  made  h y  the  incident  lines . 

Hether  a  Body,  falling  upon  thefuperficies  of  another 
Body  and  being  refleded  from  it,  do  make  equal 
angles  at  that  fuperficies,  it  belongs  not  to  this  place 
to  difpute,  being  a  knowledge  which  depends  upon 
the  natural  caufes  of  Refledion ;  of  which  hither^ 
to  nothing  has  been  laid,  but  lliall  be  Ipoken  of  hereafter. 

In  this  place  therefore  let  it  be  fuppofed,  that  the  angle  of  Inci¬ 
dence  is  equal  to  the  angle  of  Refledion,  that  our  prelent  fearch 
may  be  applyed  not  to  the  finding  out  of  the  caufes  ,,but  fome  coru 
fequences  of  the  fame. 

I  call  an  Angle  of  Incidence  ,  that  which  is  made  between  a 
ftraight  line  and  another  line  (ftraight  or  crooked)  upon  which  it 
falls,  and  which  I  call  the  Line  Reflecting  $  and  an  Angle  of  Reflection 
equal  to  it,  that  which  is  made  at  the  fame  point  between  the 
ftraight  line  which  is  refleded,  and  the  line  refieding. 

1  If  two  ftraight  lines  which  fall  upon  another  ftraight  line  be. 
be  parallel,  their  refleded  lines  lliall  be  alfo  parallel. 

Let  the  two  ftraight  lines  A  B  and  CD  (in  the  1  figure)  which 
fall  upon  the  ftraight  line  E  F ,  at  the  points  B  and  D,  be  parallel ; 
and  let  the  lines  refleded  from  them  be  B  G  and  D  H.  I  lay  B  G 
andD  H  arealfo  parallel. 

For  the  angles  ABE  and  C  D  E  are  equal  by  reafon  of  the  pa- 
mllellelifme  of  A  B  and  C  D*  and  the  angles  G  B  F  and  HDF  are 
equal  to.  them  by  luppofition ;  for  the  lines  BG  and  DH  are  re¬ 
fleded  fromthe lines  AB  and  CD.  Wherefore  BG  and  DH 
are  parallel. 

z  If  two  ftraight  lines  drawn  from  the  fame  point,  fall  upon 
another  ftraight  line ,  the  lines  refleded  from  them,  if  they  be 
drawn  out  the  other  way,  will  meet  in  an  angle  equal  to  the  angle 
of  the  Incident  lines. 

From  the  point  A  C(in  the  2d.  figure)  let  the  two  ftraight  lines 
A  B  and  A  D  be  drawn ;  and  let  them  fall  upon  the  ftraight  line 
E  K  at  the  points  B  and  D;  and  let  the  lines  B I  and  D  G.  be  refle¬ 
cted  from  therm  I  fay,  I B  and  G  D  do  converge,  and  that  if  they 

be 


Part  3 .  MOTIONS  &  MA  GNITUDES.  joj, 

be  produced  on  the  other  fide  of  the  line  E  K  they  fhall  meet, 
as  in  F;and  that  the  angle  B  F  D  fhal  be  equal  to  the  angle  B  A  D. 

For  the  angle  of  Refie&ion  I B  Kis  equal  to  the  angle  of  Inci¬ 
dence  ABE;  and  to  the  angle  I  B  K,  its  vertical  angle  E  B  F  is  e- 
qual;  and  therefore  the  angle  A  B  E  is  equal  to  the  angle  £BF. 
Again-  the  angle  A  D  E  is  equal  to  the  angle  of  Refledion  G  D  K, 
that  is,  to  its  vertical  angle  EDF;  and  therefore  the  two  angles 
A  B  D  and  AD  B  of  the  triangle  A  B  D,  are  one  by  one  equal  to' 
the  two  angles  F  B  D  and  F  D  B  of  the  triangle  F  B  D;Wnerfore 
alio  the  third  angle  B  A  D  is  equal  to  the  third  angle  B  F  D^which 
was  to  be  proved, 

•  Corollary  i .  If  the  ftraight  line  A  F  be  drawn  3  it  will  be  perpen¬ 
dicular  to  the  ftraight  line  E  K.  For  both  the  angles  at  E  will  be 
equal,  by  reafon  of  the  equality  of  the  two  angles  A  B  E  and  FBE, 
and  of  the  two  ftdes  A  B  and  F  B. 

Corollary  2.  If  upon  any  point  between  B  and  D  there  fall  a 
ftraight  line,  as  AC,  whofe  refle&ed  l'ineis  G  H,  this  alfo  pro¬ 
duced  beyond  C3  will  fall  upon  F*  which  is  evident  by the  demon-- 
ftration  above, 

3  If  from  two  points  taken  without  a  Circle  , ,  two  ftraight  pa,- 
rallel  lines  drawn  (not  oppofitely  but)from  the  fame  parts, fall  tid- 
oiithe  Circumference;  the  lines  reflected  from  them,  if  produced 
rney  meet  within  the  Circle ,  will  make  an  angle  double  to  that 
which  is  made  by  two  ftraight  lines  drawn  from  the  Ce'nrff  to 
the  points  of  Incidence. 

Let  the  two  ftraight  parallels  AB  and  D  C  ( in  the  3d  figure)  ; 
fall  upon  the  Circumference  B  C  at  the  points  B  and  C  ;  and  let 
the  Center  of  the  Circle  be  E;  and  let  A  B  reflected  be  BFr 
and  D  C  reflected  be  G  G;  and  let  the  lines  F  Band  G  C  produ¬ 
ced  meet  within  the  Circle  in  H  ;  and  let  E  B  and  E  C  be  conne¬ 
cted.  I  lay  the  angle  F  FI  G  is  double  to  the  angle  B  E  C. 

For  feeing  A  B  and  D  C  are  parallels,  and^E  B  cuts  A  B  in  B, 
the  fame  E  B  produced  will  cut  D  C  fomewhere;  let  it  cut  it  in- 
D,  &  let  D  C  be  produced  how foever  ro  I, and  let  the  interfe&ion 
of.D  C  &  B  F  be  at  K.The  angle  therefore  I C  H(being  external  to 
the  triangle  C  K  H,)will  be  equal  to  the  two  oppofite  angles  GKH; 
and CHK,  Again, ICE  (being  external  to  the  triangle  C  D  E)y 
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is  equal  to  the  two  angles  at  D  and  E  .Wherefore  the  angle  IC  H, 
being  double  to  the  angle  I C  E,  is  equal  to  the  angles  at  D  and  E 
twice  taken-,  and  therefore  the  two  angles  CKH  and  CHK 
are  equal  to  the  two  angles  at  D  and  E  twice  taken.  But  the  angle 
C  K  H  is  equal  to  the  angles  D  and  A  B  D,  that  is,  D  twice  taken* 
(for  A  Band  DC  being" parallel  the  al  tern  angles  D,and  ABD 
are  equal).  Wherefore  CHK,  that  is  the  angle,  F  H  G  is  alfo  e- 
qual  to  the  angle  at  E  twice  taken^  which  was  tobe  proved. 

Corollary .  If  from  two  points  taken  within  a  circle,  two  ftraight 
parallels  fall  upon  the  circumference,  the  lines  refleded  from 
them  fhall  meet  in  an  angle,  double  to  that  which  is  made  by  two 
ftraight  lines  drawn  from  the  center  to  the  points  of  Incidence. 
For  the  parallels  LB  and  IC  falling  upon  the  points  B  and  C, 
are  refleded  in  the  lines  B  H  and  C  H>  and  make  the  angle  at  H 
double  to  the  angle  at  E,as  was  but  now  demonftrated- 

4  If  two  ftraight  lines  drawn  from  the  fame  point  without  a 
circle,  fall  upon  the  circumference ,  and  the  lines  refleded  from 
them  being  produced  meet  within  the  circle  ,  they  will  make  an 
angle  equal  to  twice  that  angle  which  is  made  by  two  ftraight 
lines  drawn  from  the  center  to  the  points  of  Incidence  together 
wvith  the  angle  which  the  incident  lines  themfelves  make. 

Let  the  two  ftraight  lines  A  B  and  A  C  (in  the  4th  figure)  be 
drawn  from  the  point  A  to  the  circumference  of  the  circle,  whofe 
center  is  D  ^  and  let  the  lines  refleded  from  them  be  BE  and  CG, 
and  being  produced  make  within  the  circle  the  angle  H 3  alfo  let 
the  two  ftraight  lines  D  B  and  D  C  be  drawn  from  the  center  D 
to  the  points  of  Incidence  B  and  C.  I  fay  the  angle  H  is  equal  to 
twice  the  angle  at  D  together  with  the  angle  at  A. 

For  let  A  C  be  produced  howfoeverto  I.  Therefore  the  angle 
C  H  (which  is  external  to  the  triangle  C  K  H)  will  be  equal  to 
the  two  angles  GKH  and  C  H  K.  Again,  the  angle  IC  D  (which  is 
external  to  the  triangle  C  LD)wii  be  equal  to  the  two  angles  CLD 
and  C  D  L.  But  the  angle  I C  H  is  double  to  the  angle  I C  D,  and 
is  therefore  equal  to  the  angles  C  L  DandCDL  twice  taken. 
VVherefore  the  angles  CKH  and  CHK  are  equal  to  the  angles 
CLD  and  C  D  L  twice  taken# But  the  angle  CLD  (being  extern 
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nal  to  the  triangle  AL  B)  is  equal  to  the  two  angles  LAB  &  LBA- 
&  consequently  C  LD  twice  taken  is  equal  to  LAB  &L  A  B  twice 
taken.  Wherefore  CKH&CHK  are  equal  to  the  angle  C  D  L 
together  with  L  A  B  and  LBA  twice  taken.  Alfothe  angle  CKH 
is  equal  to  the  angle  L  A  B  once,  an  d  A  B  K,  that  is ,  LBA  twice 
taken.  Wherefore  the  Angle  C  HK  is  equal  to  the  remaining  angle 
C  D  L  (that  is ,  to  the  angle  at  D)  twice  taken ,  and  the  angle 
LAB  (that  is,the  angle  at  A)  once  taken  jwhich  was  to  be  proved. 

Corollary.  If  tWo  ftraight  converging  lines,  as  IC  and  MB  fall* 
upon  the  concave  circumference  of  a  circle,  their  reflected  lines, as 
C  H  and  B  H,will  meet  in  the  angle  H,equal  to  twice  the  aiwle  D, 
together  with  the  angle  at  A  made  by  the  incident  lines  produ¬ 
ced.  Or,  if  the  Incident  lines  be  H  B  and  I  C  ,  whofe  rcfledled 
lines  C  H  and  B  M  meet  in  the  point  N,  the  angle  C  N  B  will  be 
equal  to  twice  the  angle  D,  together  with  the  angle  CKH  made 
by  the  lines  of  Incidence.  For  the  angle  C  N  B  is  equal  to  the  anole 
H  (that  is,  to  twice  the  angle  D)  together  with  the  two  ang!es°A 
and  N  B  H  (that  is  KB  A).  But  the  angles  K  B  A  and  A  are  equal 
to  the  angle  CKH.  Wherefore  the  angle  C  N  B  is  equal  to  twice 
the  angle  D ,  together  with  the  angle  CKH  made  by  the  lines  of 
Incidence  I C  and  H  B  produced  to  K. 

s  5  If  two  ftraight  lines  drawn  from  one  point,  fall  upon  the  con¬ 
cave  circumference  of  a  circle,  and  the  angle  they  make  be  Idle 
then  twice  the  angle  at  the  center  s  the  lines  reflected  from  them, 
and  meeting  within  the  circle,  will  make  an  angle,  which  being’ 
added  to  the  angle  of  the  incident  lines ,  will  be  equal  to  twice  the 
angle  at  the  center.  ,  ’  ; 

Let  the  two  Lines  A  B  and  A  C  (in  the  5  th  figure)  drawn  from  ■ 
the  point  A,  fall  upon  the  concave  circumference  of  the  circle 
whofe  center  is  let  their  refle&ed  Lines  BE  and  C  E  meet  in 
the  point  E-,alfo  let  the  angle  A  be  lefs  then  twice  the  angleDi  fay 
the  angles  A  and  E  together  taken  are  equal  to  twice  the  angle  D. 

For  let  the  ftraight  Lines  A  Band  EC  cut  the  ftraight  Tines 
D  C  and  D  B  in  the  points  G  and  H  •,  and  the  angle  BHC  will  be  • 
equal  to  the  two  angles  E  B  H  and  E  ;  alfo  the  fame  angle  BHC 
will  be  equal  to  the  two  angles  D  and  DCH;  and  in  like  manner 
the  angle  B  G  C  will  be  equal  to  the  two  angles  AC  D  &  A,&  the 

fame 
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•  fame  angle  BGC  will  be  alfo  equal  to  the  two  angles  DBG  and 
D.  Wherefore  the  four  anglesEBH,E  ,  A  C  D  and  A  are  equal 
to  the  four  angles  D,DCH,DBG  and  D.  If  therefore  equals  be 
taken  away  on  both  fides,  namely?  on  one  fide  AG  D  and  E  BHj 
and  on  the  other  fide  DC  Hand  DBG  (for  the  angle  E  B  H  is  e- 
qual  to  the  angle  D  B  G?  and  the  angle  A  C  D  equal  to  the  angle 
D  C  FI )  the  remainders  on  both  {Ides  will  be  equals  namely, 
on  one  fide  the  angles  A  and  E?  and  on  the  other  the  angle  D 
twice  taken.  Wherefore  the  angles  A  and  E  are  equal  to  twice 

the  angle  D.  .  ^  c  . 

Corollary.  If  the  angle  A  be  greater  then  twice  the  angle  D? their 
rehefted  I  ines  will  diverge.  For,  by  the  Corollary  of  the  tnird  Pro- 
pofition,  if  the  angle  A  be  equal  to  twice  the  angle  D,  the  reflect¬ 
ed  Lines  B  E  and  C  E  will  be  parallel  ^  and  if  it  be  lefie,  they  will 
concurre  ,  as  has  now  been  demonftrated^  and  therefore  if  it  be 
greater,  ther.eflefted  Lines  B  E  and  G  E  will  diverge?  and  confe- 
quently  ,if  they  be  produced  the  other  way  ?  they  will  concurre, 
.and  make  an  angle  equal  to  the  excefle  of  the  angle  A  above  twice 
the  angle  D»  as  is  evident  by  the  fourth  Article. 

6  If  through  any  one  point,  two  unequal  chords  be  drawn,  cut¬ 
ting  one  another,  either  within  the  circle,  or  (if  they  be  produced) 
without  it,and  the  center  of  the  circle  be  not  placed  between  them, 
and  the  Line*;  reflected  from  them  concurre  wherefoever  $  there 
cannot  through  the  point  through  which  the  former  Lines  were 
drawn,  be  drawn  another  ftraight  Line, whole  refiefted  Line  fhall 
paff e  through  the  point  where  the  two  former  refiefted  Lines  con¬ 
curre.  .1  i 

Let  any  two  unequal  chords,as  B  K  and  C  H(in  the  6th  Figure) 

be  drawn  through  the  point  A  in  the  circle  B  C  ,  and  let  their  re¬ 
flected  Lines  B  D  and  C  E  meet  in  F^and  let  the  center  not  be  be¬ 
tween  A  B  and  A  C  ;  arid  From  the  point  A  let  any  other  ftraight 
Line  as  A  Q  be  drawn  to  the  circumference  between  B  and  C.  I 
fay  G  N,  which  paries  through  the  point  F  5  where  the  reflected 
Lines  BD  and  C  E  meet,wilf  not  be  the  reflected  Line  of  A  G. 

For  let  the  arch  B  L  be  taken  equal  to  the  arch  B  G  ,  and  the 
ftraight  Line  BM  equal  to  the  ftraight  Line  B  A  ^  and  L  M  being 

drawn, let  it’be  produced  to  the  circumference  in  O.  Seeing  there¬ 
fore 
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fore  B  A .and  B  M  are  equal ,  and  the  arch  B  L  equal  to  the  arch 

B ??  , thc an?le M  B L  e<lual  to the angle  A  B  G,  A  G  and M  L 
wil  alfo  be  equal,  and  (producing  G  A  to  the  circumference  mil 
tfie  whole  lines  L  O  and  G I  will  in  like  manner  be  equal.But  L  O 

thlrefoS tiirn  N  Casfhall  piei’ently  be  demonftrated)  and 
tlerebre  alfo  G I  is  greater  then  G  N.  Wherefore  the  angles 

N  G  C  and  I G  B  are  not  equal.  Wherefore  the  Line  G  F  N  is 
not  reflated  from  the  Line  of  Incidence  A  G;and  confidently no 
other  ftraight  Line(beiides  A  B  and  AQwhich  is  drawn  through 
the  point  A,  and  falls  upon  the  circumference  B  C,  can  be  reflect¬ 
ed  to  the  point  F;  which  was  to  be  demonftfated. 

It  remains  that  I  prove  LO  to  be  greater  then  GN;  which! 
fhall  do  in  this  manner.  L  O  and  G  N  cut  one  another  in  P :  and 
PL  is  greater  then  PG.  Seeing  now  LP.  PG::PN.  PO  are 

proportionals,  therefore  the  two  Extremes  LPand  P  6  together 

Shads ‘r  S\L  ?},.fre  -reatc[  thin  PG  and  p  N  together  taken, 
v  that  is,  G  NOwhich  remained  to  be  proved. 

7  But  it  two  equal  chords  be  dr  awn  through  one  point  within 

a  circle  ,  and  the  Lines  reflected  from  them  meet  in  another 
rh”  ^r^t§^t  Line  may  be  drawn  between  them 

l3crpo'm™'rp0,IU,W^ i»fcreflcacdti„elhallpafs*r,,ugh 

two  e3ual  chords  B  C  and  E  D  (in  the  7th  figure)  cut 
• 10  A  within  the  circle  B  CD;  an  Aet  their 

rh^fKd^sGH,fadDI  ,meet  “  the  point  F.  Then  dividing 
the  arch  C  D  equally  m  G,  let  the  two  chords  G  K  and  G  L  be 

drawn  through  the  points  A  and  F.  I  fay  G  L  will  be  the  Line  re- 

fleaed  from  the  chord  K  G.  For  the  four  chords  B  C,  C  H,  ED 

IS:  D  Jf  ar^by  [uppofition  all  equal  to  one  another;  and  therefore 

to  theareh  E  DI  (as  alfo  the  angle  BCH  to 

rh  in^,E  an§le  A  M  C  to  its  vertical  angle  FMD;and 

the  ftraight  Line  D  M  to  th^e  ftraight  Line  C  M  ;  and  in  like  man-, 

-A  G  t0  the  ftwight  Line  F  D ;  and  the 
^  and  G  D  being  drawn,  will  alfo  be  equal ;  as  alfo  the 
angles  F  D  G  and  A  C  G,in  the  equal  Segments  G  D I  and  GCB. 

/  cref°re  the  ftraight  Lines  F  G  and  A  G  are  equal;  and  there- 
lOfe  the  ansde  F  Ct  D  k  ennal  fn  A  r 


w  r  ^  ^  o  are  equal:  and  th! 

fore  the  angle  F  G  D  is  equal  to  the  angle  A  G  C,  that  is,  the 

■ '  E  e  ’  - 


an- 

gk 


.©  Of  the  fiOPO  RTIOSS  of  pan  3. 

sk  of  Incidence  equal  to  the  angle  of  Reflexion.  Wherefore  the 
fine  G  L  is  refleted  from  the  incident  Line  K  G  5  which  was  to  be 

By  the  very  fight  of  the  figure,  it  is  manifeft,  that  if  G 
be  not  the  middle  point  between  C  and  D,  the  refle&ed  Line  G  L 

will  not  pafs  through  the  point  F.  ,  ;  , 

8  Two  points  in  the  circumference  of  a  circle  being  given ,  to 
draw  two  uraight  Lines  to  them,  fo  as  that  their  refle&ed  Lines 
may  be  parallel,  or  contain  any  angle  given. 

In  the  circumference  of  the  circle  whofe  center  is  A(m  the  otn. 
figure)  let  the  two  points  B  and  C  be  given ;  and  let  it  be  required 
to  draw  to  them  from  two  points  taken  without  the  circle,  two 
incident  Lines,  fo,that  their  refle&ed  Lines  may(firft)be  parallel. 

Let  AB  and  AC  be  drawn;  as  alfo  any  incident  Line  D  C, 
with  its  refle&ed  Line  C  F ;  and  let  the  angle  BCD  be  made 
double  to  the  angle  A;  and  let  H  B  be  drawn  parallel  tohC,  and 
produced  till  it  meet  with  D  C  produced  in  I.  Laftly ,  producing 
A  B  indefinitely  to  K,  let  G  B  be  drawn,  lo,  that  the  angle  G  B  K 
may  be  equal  to  the  angle  H  B  K,  and  then  G  B  willberhereiie- 
£fed  Line  of  the  incident  Line  H  B.  I  fay  DC  and  H  B  are  two 
incident  Lines,  whole  refledfed  Lines  ,C  F  and  BG  are  parallel. 

For  feeing  the  angle  E  C  D  is  double  to  the  angle  B  A  C ,  t  e 
angle  H I C  is  alio  (by  reafon  of  the  parallels  E  C  and  H I)  double 
to  the  fame  B  A  C  /Therefore  alfo  F  C  and  G  B  (  namely  the 
fines  refle&ed  from  the  incident  lines  DC  and  FIB  arc  paralle  . 

Wherefore  the  firft  thing  required,  is  done..  _ 

Secondly ,  let  it  be  required  to  draw  to  the  points  B  8c  C  two 
ftraight  lines  of  Incidence,  lo ,  that  the  lines  reflected  from  them 
may  contain  the  given  angle  Z.  ) 

To  the  angle  ECD  made  at  the  point  C,  let  there  be  added  oft 
one  fide  the  angle  D  C  L  equal  to  half  Z,  and  on  the  other  fide  the 
angleE  C  M  equal  to  the  angle  D  C  L ;  and  let  the  ftraight  Line 
B  N  be  drawn  parallel  to  the  ltraight  line  CM ;  arid  let  the  angle 
KB  O  be  made  equal  to  the  angle  NB  K;.  which  being  done,  B  O 
will  be  the  Line  of  Reflexion  from  the  Line  of  Incidence  N  B. 
Laftly,  from  the  incident  Line  L  C,,let  the  refle&ed  Line  C  Obe 
drawn,  cutting  B  Oat  O.,  and  making  the  angle  C  O  B.  I  fay  t  e 
angle  C  O  B  is  equal  to  theangle  Z.  Let 
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Let  N  B  be  produced  till  it  meet  with  the  ftraight  line  L  C  pro" 
duced  in  P.  Seeing  therefore  the  angle  L  C  M  is  by  conftrudion 
equal  to  twice  the  angle  BAC  together  with  the  angle  Zjthe  angle 
N  PL  (w  hich  is  equal  to  L  C  M  by  reafon  of  the  parallels  N  P  and 
M  C)  will  alio  be  equal  to  twice  the  fame  angle  BAC  together 
with  the  angle  Z.  And  feeing  the  two  flraight  lines  O  C  and  O  B 
fall  from  the  point  O  upon  the  points  C  and  B;  and  their  rcfle&ed 
lines  L  C  and  N  B  meet  in  the  point  P;  the  angle  NPL  will  be  e-» 
qual  to  twice  the  angle  B  A  C  together  with  the  angle  COP.But  I 
have  already  proved  the  angle  NPL  to  be  equal  to  twice  the  angle 
BAC  together  with  the  angle  Z.  Therefore  the  angleC  O  P  is  e- 
qual  to  the  angle  Z ;  Wherefore,!  wo  points  in  the  circumference 
of  a  Circle  being  given  ,  I  have  drawn,  &c.which  was  to  be  done. 

But  if  it  be  required  to  draw  the  incident  Lines  from  a 
point  within  the  circle,  fo,  that  the  Lines  refle&ed  from  them 
may  contain  an  angle  equal  to  the  angle  Z  3  the  fame  method  is  to 
be  ufed,  laving  that  in  this  cafe  the  angle  Z  is  not  to  be  added  to 
twice  the  angle  B  A  C,  but  to  be  taken  from  it. 

9  If  aftraight  line  falling  upon  the  circumference  of  a  circle, 
be  produced  till  it  reach  tic  Semidiameter,  and  that  part  of  it 
which  is  intercepted  between  the  circumference  and  the  Semidia- 
meter,be  equal  to  that  part  of  the  Semidiameter  which  is  between 
the  point  of  concourfe  and  the  center ,  the  refle&ed  Line  will  be 
parallel  to  the  Semidiameter. 

Let  any  Line  A  B  (in  the$ith  figure)  be  the  Semidiameter  of 
the  circle  whole  center  is  A;  and  upon  the  tircumference  B  D 
let  the  ilraight  Line  CD  fall, and  be  produced  tili  it  cut  A  Bin  E, 
fo,thai  ED  and  E  A  may  be  equal;  &  from  the  incident  Line  C  D 
let  the  Line  D  F  be  refle&ed.  I  fay  A  B  and  D  F  will  be  parallel. 

Let  A  G  be  drawn  through  the  point  D.  Seeing  therefore  E  D 
and  E  A  are  equal,  the  angles  EDA  and  EAD  willalfobee- 
qual.  But  the  angles  F  D  G  and  EDA  are  equal  (for  each  of  them 
is  half  the  angle  E  D  H  or  F  D  C.)  Wherefore  the  ang  es  F  DG 
and  EAD  are  equal,  and  confequently  D  F  and  A  B  are  parallel; 
which  was  to  be  proved. 

Ccrclfaby.  If  E  A  be  greater  then  ED,  then  D  F  and  A  B  being 
produced  will  concurre;  but  if  E  A  be  lefs  then E  D, then  BA 
and  D  H  being  produced  will  concurre. 

Ee  i  Jf 
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jo.  If'frotn  a  point  witiiiri  a 

to  the  Circunlfcricnc'c  3  3,nd.  tncir  rebooted  Lines  meet  in  the  Cir¬ 
cumference  of  the  fame  circle?  ti  Pi  ^  ^  j  ,  ^  (  jt  i  y 

flexion  v  will  be  a  third  part  of 'die  angle  made  by  the  Lines  of  In-* 

.1  ■  1  :t  - ! . .  ..  ‘  :  '  :  ■  >  , 

ciaencc 

From  the  point  B  (in  the  10  th  figure)  taken  within  the  circle 
whole  center  is  A,  let  the  two  ftraight  lines  B  C  and  B  D  be  drawn 
to  the  circumference;  and  let  their  reflected  Lines  C  E  and  Dr 
meet  in  the  circumference  of  the  fame  circle  at  the  point  E.  I  fay 
the  angle  G  E  D  will  be  a  third  part  of  the  angle  C  B  D. 

Let  AC  and  AD  be  drawn.Seeing  therefore  the  angles  C  ED 
and  C  B  D  together  taken ,  are  equal  to  twice  the  angle  CAD 
(as  has  been  demonftrated  in  the  yth  article);  and  the  angle  CAD 
twice  taken  is  quadruple  to  the  angle  LED;  tnc  angles  CED 
andCBD  together  taken,  will  alio  be  equal  to  the  angle  CED 
four  times  taken ;  and  therefore  it  the  angle  CED  be  taken  away 
on  both  lideSj  there  will  remain  the  angle  C  B  D  on  one  fide,equaL 
to  the  angle  C  ED  thrice  taken  on  the  other  fide  ;  which  was  to 

be, demonftrated.  ,  ,  .  .  ! 

Corbli.  Therefore  a  point  being  given  within  a  Circle, there  may 
be  drawn  two  Lines  from  it  to  the  Circumference,fo  as  their  refle¬ 
cted  Lines  may  meet  in  the  Circumference,  For  it  is  but  trifect- 
ing  the  Angle  C  B  D ;  which  how  it  may  be  done ,  lhall  be  fhewn 
in  the  following  Chapter.  -  * 
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Chap.  XX# 

Of  the  Dimenfion  of  a  Circle,  and  tbe 
Divifion  of  Angles  or 
Arches. 

'  v. .  • 

^  % ,  f  ,  •  K  n  .  ^  „  ' 
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I  The  Dimenfion  of  a  Circle  ncer  determined  in  Numbers  by  Ai'chitnedcs  • 
a ndothers.  2  The  firfi  attempt  for  the  finding  out  of  the  Dimenfion  of  a 
Circle  by  Lines,  3  The  fecond  attempt  for  the  finding  out  of  the, Dimen¬ 
fion  of  a  Circle  from  the  confederation  of  the  nature  of  Crookedntf ,  4  The 
third  attempt ;  and  fome  things  propounded  to  be  further  fe arched  into . 

5  The  Equation  of  the  Spiral  of  Archimedes  with  aflraight  Line.  6  Of 
the  Analyfis  of  Geometricians  by  the  Powers  of  Lines . 

Nl  the  comparing  of  an  Arch  of  a  Circle  with  a 
Straight  Line,many  and  great  Geometricians^ ven 
from  the  moft  ancient  times,  have  excrcifed  their 
wits;  and  more  had  done  the  fame,  if  they  had  not 
fcen  their  pains,  though  undertaken  for  the  com- 
fllon  good,  if  not  brought  to  perfe&ion,  vilified  by  thofe  that 
envy  the  prayfes  of  other  men.  Amongft  thofe  Ancient  Writers 
whofe  Works  are  come  to  our  hands,  Archimedes  was  the  firft  that 
brought  the  Length  of  the  Perimeter  of  a  Circle  within  the  limits 
of  Numbers  very  litle  differing  from  the  truth;  demonftrating  the 
fame  to  be  lefs  then  three  Diameters  and  a  feventh  part,but  great-  - 
er  then  three  Diameters  and  ten  feventy  one  parts  of  the  Diame¬ 
ter.  So  thatfuppofing  the  Radius  to  confift  of  ioocoooo  equal 
parts,  the  Arch  of  a  Quadrant  will  be  between  15714285  and 
15704225  of  the  fame  parts.  In  our  times  Ludovicos  Van  Cullen  & 
willebrordmSnellim  with  joint  endeavour  have  come  yet  neerer  to  * 
the  truth  ;  and  pronounced  from  true  Principles,  that  the  Arch  of 
a  Quadrant  (putting,  as  before  looooocofor  Radius)  differs  riot 
one  whole  Unity  from  the  number  15  707^63;  which,  if  they  had! 
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exhibited  their  arithmetical  operations(and  no  man  had  difcovc- 
red  any  errour  in  that  long  work  ot  theirs)  had  been  demonftrated 
by  them.  This  is  the  fur  theft  progjrefs  that  has  been  made  by 
the  way  of  Numbers  *  and  they  tuat  have  proceeded  thus  far  de¬ 
fer  ve  the  praile  of  Indqftry.Ncvertbelefs,it  we  confider  the  bene¬ 
fit  (which  is  the  fcope^t  which  all  Speculation  fhould  aimej  the 
improvement  they  hav£  made  has  been  little,  or  none.  For  any  or¬ 
dinary  man  may  much  fooner,  &  more  accurately  find  a  Straight 
Line  equal  to  the  Perimeter  of  a  Circle,  and  conlequently  lquare 
the  Circle,  by  winding  a  fmall  thred  about  a  gi  en  Cylinder,  then 
any  Geometrician  ihali  do  the  lame  by  dividing  the  Radius  into 
icooocoo  equal  parts.  Bur  though  the  length  of  the  Circumfe¬ 
rence  were  exa&ly  fet  put, either  by  Numbers,  or  mechanically, or 
onely  by  chance,  yet  this  would  contribute  no  help  at  all  towards 
the  Seftion  of  Angles* unlefs  happily  thefe  two  Problemes,  To  di¬ 
vide  a  orve/i  A/i  pie  .accenting  to  .a/.y  proportion  aligned ,  and  To  faded 
Straight  Line  equal  to  the  Arch  of  a  Circle,  were  reciprocal,  and  fol¬ 
lowed  one  another.  Seeing  therefore  the  benefit  proceeding  from 
the  knowledge  of  the  Length  of  the  Arch  of  a  Quadrant,  confifts 
in  this, that  we  may  thereby  divide  an  Angle  according  to  any  pro¬ 
portion,  either  accurately.,  or  at  leaft  accurately  enough  for  com¬ 
mon  ufc;  and  feeing  this  cannot  be  done  bv  Arithmetick, I  thought 
fit  to  attempt  the  fame  by  (geometry ;and  in  this  Chapter  to  make 
trial  whether  it  might  not  be  performed  by  the  drawing  of 
Straight  and  Circular  Lines* 

2  Let  the  Square  A  B  C  D(in  the  firft  figure)  be  deferibedvand 
with  the  Radii  A  B,  B  C  and  O  C  the  three  Arches  B  D,C  A  and 
AC^  of  which  let  the  .two  BD  and  C  A  cut  one  another  in  E, 
and  the  two  B  D  and  AC  inF.  The  Diagonals  therefore  B  D 
and  AC  being  drawn  will  cut  one  another  in  the  center  of  the 
Square  G,  and  the  two  Arches  B  D  and  C  A  into  two  equal  parts 
in  H  and  Y  •  and  the  Arch  BHD  will  be  trife&cd  in  F  and  E. 
Through  the  Center  G  let  the  two  Straight  Lines  KGL  and 
M  G  N  be  drawn  paralle  and  equal  to  the  tides  of  the  Square  A  B 
..  and  A  D,curtingthe  four  (ides  of  the  fame  Square  in  the  points 
:  K,  L,  M  and  N;  which  being  done,  KL  will  pals  through  F,  and 
M  N  through  E  Then  let  O  P  be  drawn  parallel  and  equal  to  the 
fide  B  C,cutting  the  Arch  B  F  D  in  F,  and  the  fides  A  B  and  D  C 

in 
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in  O  and  P.  Therefore  O  F  will  be  the  Sine  of  the  arch  B  F,  which 

is  an  arch  of  30  degree^  and  the  fame  OF  will  be  equal  to  half 

the  Radius.  Laftly,  dividing  the  arch  B  F  in  the  middle  in  Q,  lct 

R  Q  tiie  Sine  of  the  arch  B  Q^be  drawn  and  produced  to  S-  fo  thkt 

C^S  be  equal  to  R  Q,  and  confidently  R  S  i  equal  to  the  chord 

ot  the  arch  B  Fjand  let  F  S  be  drawn  and  produced  to  T  in  the  fide 

B  C.  I  fay, the  Straight  Line  B  T  is  equal  to  the  Arch  B  F;  and  con- 

^ue.ncly  ti1*t  lhe  tnPIe  ot  B  T  is  equal  to  the  Arch  of  the 
Quadrant  B  F  E  D. 


,Le,t  T  ^  produced  till  it  meet  the  fide  B  A  produced  in  X;and 
dividing O F in  the  middle  m  Z,  lct  QZ  be  drawn  and  produced 
tiH  it  meet  with  the  fide  BA  produced.  Seeing  therefore  the 
traight  Lines  R  S  and  O  F  aie  parallel,  and  divided  in  the  mid  if 
in Qandz,OZ produced vvilltai! upon X,  and  XZQproduced 
to  the  fide  B  C  will  cut  B  T  in  the  midft  in  V 

Upon  the  Straight  line  F  Z  the  fourth  par.t  of  the  Radius  A  B 

let  the  equilateral  triangle  a  Z  F  be  conftituted;  8c  upon  the  center 

with  the  Radius  a  Z  let  the  arch  Z  F  be  drawn ;  which  arch  Z  R 

will  therefore  be  equal  to  the  arch  QF  the  half  of  the  arch  B  F 

Again  ,  let  the  ftraight  line  Z  O  be  cut  in  the  midft  in  b,  and  the 

itraight  line  b  O  in  the  midft  in  r;and  let  the  bife&ion  be  continued 

in  this  manner  till  the  laft  part  O  r  be  the  Ieaft  that  can  poffibly  be 

taken ;  and  upon  it ,  and  all  the  reft  of  the  parts  equal  to  it  into 

which  the  ftraight  line  Q  F  may  be  cut,  let  io  many  equilateral 

triangles  be  underftood  to  be  conftituted ;  of  which  let  the  laft  be 

dO c.  If  therefore  upon  the  center  d,  with  the  Radius  dO  be 

ai  awn  the  arch  O  c,  and  upon  the  reft  of  the  equal  -parts  of  the 

ttraight  line  OF  be  drawn in  like  manner  fo  many  equal  arches, all 

thole  arches  together  taken  will  be  equal  to  the  whole  arch  B 

the  half  of  them,  namely ,  thofe  that  are  comprehended  between 

O  &  Z,or  between  Z  &  F  will  be  equal  to  the  arch  B  Qor  Q  F  and 

in  lum  me,  what  part  foever  the  ftraight  Jibe  O  c  be  of  the  ftraight 

line  O  F,  the  fame  part  will  the  arch  O  e  be  of  the  arch  O  l  , 

though  both  .the  arch  and  the  chord  be  infinitely  bifeifted.  Now 

Icem®  the  arch  O  c.  is  more  crooked  then  that  part  of  the  arch  B  F 

which  is  equal  to  it;  and  feeing  alio  that  the  more  the  ftraight  line 

a  r  is  produced  the  more  it  diverges  from  the  ftraight  line  X  O  ,  if 
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S  pomes  O  M,  be  undetftood  eo  be  moved  r«mt,i£ 
ftrabht  motion  in  XO  and  Xe,  the  arcnOf  will  thereby  be  ex¬ 
tended  by  little  and  little ,  til  at  the  laft  «  comelome^here  to 
have  the  fame  erookedneis  with  that  part  of  the  arch  B  F  which  is 
equal  to  it.  In  like  manner ,  if  the  ftraight  line  X  b  be  drawn ,  and 
the  point  s  be  underftood  to  be  moved  towards  at  the  fame  tune, 
the  arch  c  b  will  a'fo  by  little  and  little  be  extended ,  till  ns  crook- 
ednefs  come  to  be  equal  to  the  crookednefs  of  that  part  of  the  arch 
B  F  which  is  equal  to  it.  And  the  lame  will  happen  mall  thofe 
f„,.l  Shcs  which  are  deferibed  upon  ?  ““LJte 

parts  of  the  ftraight  line  O  F.  It  is  alfo  mani  e  5  Y  ,  |  , 

motion  in  X  O  and  X  Z  all  thofe  fmall  arches  will  lie  m  the  arch 

BF  inthe  points  B,  QjmdF.  And  though  the  fame 
quail  arches  lhould  not  be  coincident  wit  tie  q P  .,j 

arch  B  F  in  all  the  other  points  thereof ,  yeccertmnly  they  will 

conftitute  two  crooked  lines ,  not  °nely  equa  to  - 

BQandQF  and  equally  crooked,  but  alio  havmB  their  c  y 

towards  the  fame  parts ;  which  how  it  th°ulf  be  ’hU”  C  e  u 

thofe  fmall  arches  fliouldbe  coincident  with  thc^chBFi„ 

its  points,  is  not  imaginable .  They  are  therefore 

all  the  ftraight  lines  drawne  from  X  &  palling 

of divifion o*f  the  ftraight  line O  F, will  alfo  divide  the  archB  F 

into  the  fame  proportions  into  which  O  F  is  *V1  \  r  . 

•:  Now  feeing  X  b  cuts  off  from  the  point  B  the  ^urthpartotthe 

arch  B  F,  ler  that  fourth  par,  be 

fe  be  produced  to  FT  in  g,  tor  lot  ?  will  oe  me  u 

the  ftraieht  line  f  becaufe  as  O  b  is  to  (  3  f 

BT  is  greater  then  fg;  and  therefore  the  f*me  BT  is  gr^  Jjke 
then  four  Sines  of  the  fourth  part  of  tie  arcc  '  ,  c  eauai 

manner,  if  the  arch  BF  befubdmded  into: any  r mmber  o\ f  *qi ial 

parts  whatsoever,  it  may  be  prope  l  mat  t  ie  n  times 

greater  then  the  Sine  of  one  of  thofe  fma  arc  _  therefore 

taken  as  there  be  parts  made  of  the  who  e  arc  •  neither 

the  Straight  line  B  T  is  not  lelfe  then  the  Arch  B  F  But  neither 

can  it  be  greater,  becaufe  if  any  ftraight  h«e 'vha'foever 
then  BT7  be  drawn  below  BT  parallel  to  it  and  term  mated  r 
the  ftraight  lmesXBand  XT,  itwould  cut  the  arch  BF,  and 
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fo  the  Sine  of  fome  one  of  the  parts  of  the  arch  B  F  taken  fo  often 
as  that  fmall  arch  is  found  in  the  whole  arch  B  F,  would  be  neat¬ 
er  then  fo  many  of  the  fame  arches;  which  is  abfurd.  Wherefore 
the  Straight  line  B  T  is  equal  to  the  Arch  B  F  ;  &  the  Straight  line 
B  V  equal  to  the  Area  of  the  Quadrant  BF  D;and  B  V  four  dmes 
taken,  equal  to  the  Perimeter  of  the  Circle  deferibed  with  the 
Radius  A  B.  Alfo  the  Arch  B  F  and  the  Straight  line  BT  are  every 
where  divided  into  the  iatne  proportions;  and  conlequendy  any 
given  Angle,  whether  greater  or  lefs  then  B  AF  may  be  divided 
into  any  proportion  given . 

But  the  ftraight  line  B  V  (though  its  magnitude  fail  within  the 
terms  afligned  by  Archimedes )is  found, if  computed  by  the  Canon  of 
Sines, to  be  (omwhat  greater  men  that  w<*is  exhibited  by  tn eLudol- 
phme  numbers.Nevert  c  fefs,  if  in  the  place  of  BT,  another  ftraight 
line,  though  never  lo  little  lefs,  be  fubftituted the  divifion  of  An¬ 
gies  is  lmmediatly  loft,  as  may  by  any  man  be  demonftrated  bv 
this  very  Scheme.  '  1 

Howfoever,  if  any  man  think  this  my  S  traight  line  BV  to  be  too 
great,  yet,  leeing  the  Arch  and  all  the  Parallels  are  everywhere 
io  exactly  divided,  and  B  V  comes  fo  neer  to  the  truth I  defire  he 
would  leach  out  the  reafon ,  Why  (granting  BV  to  be  precifely 
true)  the  Arches  cut  off  fhonld  not  be  ecjual. 

But  fome  man  may  yet  ask  the  reafon  why  the  ftraight  lines 
drawn  irom  X  through  the  equal  parts.of  the  arch  B  F  fhould  cut 
oft  in  the  Tangent  B  V  fo  many  ftraisht  line?  equal  to  them,  feeing 
the  connected  ftraight  line  XV  pafifes  not  through  the  point  D,but 
cuts  the  ffraight  line  A  D  produced  in  /;  and  consequently  require 
ome  determination  of  this  Probleme.  Concerning  which ,  I  will 
lay  what  I  think  to  be  the  reafon,  namely ,  that  whileft  the  mag¬ 
nitude  of  the  Arch  doth  not  exceed  the  magnitude  of  the  Radius, 
that  is,  the  magnitude  of  the  Tangent  B  C,  both  the  Arch  and  the 
Tangent  are  cut  alike  by  the  ftraight  lines  drawn  from  X ;  other- 
wile  not.  For  AV  being  conne&ed,  cutting  the  arch  B  H  D  in  I,  if 
^  C  being  drawn  fhould  cut  the  fame  arch  in  the  fame  point  I ,  it 
would  be  as  true  that  the  Arch  B I  is  equal  to  the  Radius  B  C ,  as 
it  is  true  that  the  Arch  B  F  is  equal  to  the  ftraight  line  BT,  and 
drawing  X  K  it  would  cut  the  arch  B I  in  the" midft  in  i ;  Alfo 

-  F  f  draw- 
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drawing  A  i  and  producing  it  to.  the  Tangent  B  C  in  £,the  ftraight 
line  B  k  will  be  thcTangent  of  the  arch  B  /,(  which  arch  is  equal  to 
half  the  Radius)  and  the  fame  ftraight  line  B M  will  be  equal  to  the 
ftr  aight  line  k  1. 1  fay  all  this  is  true,  if  the  preceding  demonftratL- 
on  be  true;  and  consequent  ly  the  proportional  fe&ion  of  the  Arch 
and  its  Tangent  proceeds  hitherto.  But  it  is  mamfeft  by  the  Gob 
den  Rule,  that  taking  Bf>  double  to  B  T,  the  line  X  /;  ihall  not  cut 
off  the  arch  B  E  which  is  double  to  the  arch  B  F,but  a  much  great-  I 
er.  For  the  magnitude  of  the  ftraight  lines  X  M,  X  B  and  M  E  be- 
in?  known  (in  numbers)  the  magnitude  of  the  ftraight  line  cut  off 
kuhe  Tangent  by  the  ftraight  line  XE  produced  to  the  Tangent 
may  alfo  be  known;  and  it  will  be  found  to  be  lefs  then  B  A;W  her- 
fore  the  ft  raight  line  Xb  being  drawn  will  cut  off  a  part  of  the  arch 
of  the  Quadrant  greater  then  the  arch  BE,  But  I.fhali  fpeak  more 
fully  in  the  next  Article  concerning  the  magnitude  of  the  arch  B I. 

And  let  this  be  the  firil  attempt  for  the  finding  out  of  the  db 
menfion  of  a  Circle  by  the  Se&ion  of  the  arch  B  F^. 

3  I  fhall  now  attempt  the  fame  by  arguments  drawn  from  the 
nature  of  the  Crookednefs  of  the  Circle  it  felf ;  but  I  ihall  firft  fck 
down  fome  Premiffes  neceffary  for  this  fpcculation;  and 

Firft,  If  a  Straight  line  be  bowed  into  an  Arch  of  a. Circle  equal 
to  it,  as  when  a  ftretched  thred  which  touchethaRight  Cylin¬ 
ders  fo  bowed  in  every  point ,  that  it  be  every  where  coincident, 
with  the  Perimeter  of  the  bafeof  the  Cylinder,, the  Flexion  of 
that  line  will  be  equal,  in  all  its  points;and  confequently  the  Croo^ 
kednefsofthe  Arch  of  a  Circle  is  every  where  Uniform ;  which 
needs  no  other  demonftration  then  this  ,Tharthe  Perimeter  of  a. 
Circle  is  an  Uniform  line. 

Secondly,  and  confequently,  If  two  unequal  Arches  of  the  fame 
Circle  be  made  by  the  bowing  of  two  ftraight  lines  equal  to  them, 
the  Flexion  of  the  longer  line  (whiJeft  it.is  bowed  into  the  greater 
Arch  )  is  greater  then  the  Flexion  of  the  lhorter  line  (whileft  it  is 
bowed  into  theleffer  Arch)  according  to  the  proportion  of  the  Ar¬ 
ches  themfelves;  and  confequently,the  Crookednefs  of  the  greater 
Arch  is  to  the  Crookednefs  of  the  lefier  Arch;as  the  greater  Arch 
is  to  the  leffer  Arch. 

Thirdly,  If  two  unequal  Circles  and  a  ftraight  line  touch  one 
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another  in  the  fame  point,  the  Crookednefs  of  any  Arch  taken  in 
the  leffer  Circle,  will  be  greater  then  the  Crookednefs  of  an  Arch 
equal  to  it  taken  in  the  greater  Circle,  in  reciprocal  proportion  to 
that  of  the  Radii  with  which .the  Circles  are  defcribed5or, which 
is  all  one,  any  ftraight  line  being  drawn  from  the  point  of  Contact 
till  it  cut  both  the  circumferences,  as  the  part  of  that  ftraight  line 
cut  off  by  the  circumference  of  the  greater  Circle  to  that  part 
,  which  is  cut  off  by  the  circumference  of  the  lelfer  Circle. 

For  let  A  B  and  A  C  (in  the  fecond  figure)  be  two  Circles,  tou¬ 
ching  one  another  and  the  ftraight  line  A  D  in  the  point  A;  and  let 
their  Centers  be  E  and  F;  and  let  it  be  fuppofed,  that  as  A  E  is  to 
A  F,  fo  is  the  Arch  A  B  to  the  Arch  A  H.  I  lay  the  Crookednefs 
of  the  Arch  A  C  is  to  the  Crookednefs  of  the  Arch  A  H,  as  A  E  is 
to  A  F.  For  let  the  ftraight  line  A  D  be  luppofed  to  be  equal  to 
the  Arch  A  B,  and  the  ftraight  line  A  G  to  the  Arch  A  C;  and  let 
A  D  (for  example)  be  double  to  A  G.  Therefore  by  reafon  of  the 
likenefs  of  the  Arches  A  B  and  A  C ,  the  ftraight  line  A  B  will 
be  double  to  the  ftraight  line  A  C  ,  and  the  Radius  A  E 
double  to  the  Radius  A  F ,  and  the  Arch  A  B  double  to  the 
Arch  A  H.  And  becaufe  the  ftraight  line  AD  is  fo  bow¬ 
ed  to  be  coincident  with  the  Arch  A  B  equal  to  it,  as  the  ftraight 
line  A  G  is  bowed  to  be  coincident  with  the  Arch  A  C  e- 
qual  alfo  to  it,the  Flexion  of  the  ftraight  line  A  G  into  the 
Crooked  line  AC  will  be  equal  to  the  Flexion  of  the  ftraight 
Line  A  D  into  the  Crooked  line  A  B.  But  the  Flexion  of  the 
ftraight  line  A  D  into  the  Crooked  line  A  B  is  double  to  the 
the  Flexion  of  the  ftraight  line  A  G  into  the  Crooked  line  A  H ; 
and  therefore  the  Flexion  of  the  ftraight  line  A  G  into  the  Crook¬ 
ed  line  A  C  is  double  to  the  Flexion  of  the  fame  ftraight  line  A  G 
into  the  Crooked  line  A  H.  VVherefore,as  the  Arch  A  B  is  to  the 
Arch  A  C  or  AH;  or  as  the  Radius  A  E  is  to  the  Radius  A  Fjor  as 
the  Chord  A  B  is  to  the  Chord  A  C;fo  reciprocally  js  the  Flexion 
or  Uniform  Crookednefs  of  the  Arch  A  C3  to  the  Flexion  or  Uni¬ 
form  Crookednefs  of  the  Arch  A  H3namely5here  double.  And  this 
may  by  tne  fame  method  be  demonftrated  in  Circles  whole  Peri¬ 
meters  are  to  one  another  triple5  quadruple  3  or  in  whatfoever  gi¬ 
ven  proportion.  The  Crookednefs  therefore  of  two  equal  Arches 

F  f  2  ta- 
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taken infevcral  Circles  are  in  proportion  reciprocal!  to  that,  of 
their  RscB ,  or  like  Arches ,  or  like  Chords;  which  was  to  be  de- 

m°Letrathe  Square  A  BCD  be  again  defcnbed  (in  the  third 
Figure,)  and- in  it  the  Quadrants  ABD,  BCAand  D  AC; 
arfd  dividing  each  fide  of  the  Square  ABCDin  the  midft  in  E,F, 

G  and  H ,  let  E  G  and  F  H  be  conne&ed,  which  will  cut  one  ano¬ 
ther  in  the  center  of  the  Square  at  I ,  and  divide  the  arch  of  the 
Quadrant  ABD  into  three  equal  parts  in  K and  L.  Alio  the  Dia¬ 
gonals  A  C  and  B  D  being  drawn  will  cut  one  another  m  l, and  di¬ 
vide  the  arches  B  K  D  and  C  L  A  into  two  equal  parts  in  M  and  . 
N.  Then  with  the  Radius  BF  let  the  arch  FE  be  drawn,  cutting 
the  Diagonal  B  D  in  O;  and  dividing  the  arch  B  M  m  the  midft  in 
p,  let  the  ftraight  line  E  a  equal  to  the  chord  B  P  be  fet  oft  from 
the  point  E  in  the  arch  E  F  ,  and  let  the  arch  a  b  be  taken  equal  to 
the  arch  Oa,  and  let  B  a  andB b  be  drawn  and  produced  to  the 
arch  A  N  in  candd-,  and  laftly,  let  the  ftraight  line  A  d  be  drawn. 

I  fay  the  Straight  line  A  d  is  equal  to  the  Arch  AN  or  B  1  • 

I  Wave  proved  in  the  preceding  article  5  that  the  arc  is 
twice  as  crooked  as  the  arch  B  P,  that  is  to  lay,  that  the  arc  1 
is  fo  much  more  crooked  then  the  arch  BP,  as  the  aren  1S 
more  crooked  then  the  ftraight  line  E  a.T ne  crookedne  s  tiierer-re 
of  the  chord  E  a,  of  the  arch  BP,andot  the  arch  E  Oareaso,i,i. 
Alfo  the  difference  between  the  arches  EO  and  EO,tne  difference 
between  the  arches  E  O  and  E  a,  and  the  difference  between  the 
arches  EO  and  Eb are  as  o,  i,s.  So  alfo  the  difference  between 
the  arches  A  N  and  A  N,  the  difference  between  the  arches  A  N 
and  A  c,  and  the  difference  between  the  arches  AN  anoArf  are  as 
0,1,2-,  and  the  ftraight  line  A  c  is  double  to  the  chord  B 1  or  h  a, 
and  the  ftraight  line  A  d  double  to  the  chord  E  b. 

Again,  let  the  ftraight  line  BF  be  divided  in  the  midft  m  Q, 
and  the  arch  B  P  in  the  midft  in  R  ;  and  describing  rue  Quadrant 
BQS  (whofearch  QS  is  a  fourth  part  of  the  arch  of  tne  Qua¬ 
drant  BMD  ,  as  the  arch  BR  is  a  Fourth  part  of  the  arch  BM 
which  is  the  arch  of  the  Semiquadram  A  B  M)  let  the  chore  <’ 
equal  to  the  chord  BR  be  fet  oft  from  the  point  Sin  the  ar<fi 
SV  and  let  Be  be  drawn  and  produced  to  the  arch  A  N  m  fi 
which  being  done,  the  ftraight  line  At  will  be  quadrup  e 
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chord  B  R  or  S  e.  And  feeing  the  crookednefs  of  the  arch  S  £ 
or  of  the  arch  A  c  is  double  to  the  crookednefs  of  the 
arch  B  R,  the  excels  of  the  crookednefs  of  the  arch  A  f  above 
the  crookednefs  of  the  arch  A  c  will  be  fubduple  to  the  ex- 
cefs  of  the  crookednefs  of  the  arch  Ac  above  the  crookednefs  of 
the  arch  A  N5  and  therefore  the  arch  Nr  will  be  double  to  the 
archr/1. 4 Wherefore  the  &rch  cd  is  divided  in  it he  Qiidft  in  fy 
and  the^ar  chN/ isd  of  the  arch  Ni  And  in  like  manner  if  the 
arch  B  R  be  bifetfted  in  V,and  the  ftraight  Line  BQJnX,  and  the 
quadrant  B  X  Y  be  defcribed,  and  the  ftraight  Line  Y  g  equal  fo 
the  chord  B  V  be  fet  off  from  the  point  Y  in  thearch  Y  X,  it  may 
be  demonftrated  that  the  ftraight  Line  Bg  being  drawn  and  pro¬ 
duced  to  the  arch  A  N  will  cut  the  arch  fd  into  two  equal  parts, 
and  that  a  ftraight  Line  drawn  from  A  to  the  point  of  that  Se¬ 
ction,  will  be  equal  to  eight  chords  of  the  arch  B  V,  and  fo  on  per¬ 
petually  ^  and  con  fequently,  that  the  ftraight  Line  Ad  is  equal 
to  to  many  equal  chords  of  equal  parts  of  the  arch  B  M,  as  may  be 
made  by  infinite  bife&ions.  Wherefore  the  Straight  Line  Ad  is 
equal  to  the  Arch  B  M  or  A  N,that  is, to  half  the  Arch  of  the  Qua¬ 
drant  A  B  Dor  BG  A.  -‘a.  '  , 

Corollary.  An  Arch  being  given  not.  greater  then  the  arch  of  a 
Quadrant  (for  bei:i<  made  greater  it  comes  again  towards  the 
Radius  B  Aprodu,  ed,  noth  wurch  it  receded  before)  if  a  ftraight 
Line  double  to  the  chord  of  1  ralf  the  given  arch  be  adapted  from 
the  beginning  of  the  arch,  and  by  now  much  the  arch  that  is  fub^ 
tended  by  it  is  greater  then  the  given  arch,  by  io  much  a  greater 
arch  be  fubtended  by  another  ftraight  Line,  this  Straight  Line 
fhall  be  equal  to  the  firft  given  Arch.' 

Suppofing  the  Straight  Line  RV  (  in  the  firft  Figure)  be 
equal  to  the  arch  of  the  Quadrant  BHD,  and  A  V  be 
connected  cutting  the  arch  B  H  D  in  I,  it  may  be  asked  what  pro¬ 
portion  the  arch  B I  has  to  the  arch  X  D.  Let  therefore  the  arch 
AY  be  divided  in  the  midft  i  no,  and  in  the  ftraight  line  A  Diet 
A  p  be  taken  equal,  and  A  q  double  to  the  drawn  chord  A  0. 
Then  upon  the  center  A,  with  the  Radius  A  q  let  an  arch  of  a  cir¬ 
cle  be  drawne  cutting  the  arch  A  Y  in  r*  and  Set  the  inxh  Y  r  be 
doubled  at  t ;  which  beingdone,  the  drawne  ftraight  line  A  t  (by 
what  has  been  laft  demonftrated)  will  be  equall  to  the  arch  A  Y. 

A- 
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Again,  upon  the  Center  A  with  the  Radius  At  let  the  arch  fa 
be  drawne  cutting  AD  in  a;  and  the  ftraight  line  A  u  will  be  e- 
quall  to  the  arch  AY.  From  the  point  a  let  the  ftraight  linear 
be  drawn  equal  and  parallell  to  the  ftraight  line  A  B ,  cutting 
M  N  in  x,  and  bifefted  by  M  N  in  the  fame  point  x.Th  ere  fore  the 
ftraight  line  A  x  being  drawn  and  produced  till  it  meet  with  B  C 
produced  in  V  ,  it  will  cut  off  B  V  double  to  B  s ,  that  is ,  equal  to 
the  arch  BHD.  Now  let  the  point  where  the  ftraight  line  A  V 
cuts  the  arch  B  H  D,  be  I ;  and  let  the  arch  D I  be  divided  in  the 
midft  in  y  ;  and  in  the  ftraight  line  D  C,let  D  s  be  taken  equal,and 
D,/\  double  to  the  drawn  chord  D  y ;  and  upon  the  center  D  with 
the  Radius  D,/\  let  an  arch  of  a  circle  be  drawn  cutting  the  arch 
B  H  D  in  the  point  n  •  and  let  the  arch  nm  be  taken  equal  to  the 
arch  t  »•,  which  being  done,  the  ftraight  line  Dm  will  (by  the 
laft  foregoing  Corollary  )  be  equal  to  the  arch  D I.  If  now  the 
ftraight  lines  D  m  and  C  V  be  equal,  the  arch  B I  will  be  equal  to 
the  Radius  A  B  or  B  C  ;  and  confequently  X  C  being  drawn  will 
pafs  through  the  point  I.  Moreover,  if  the  lemicircleB  HD  C  being 
completed ,  the  ftraight  lines  €  I  and  B I  be  drawn  making  a  right 

angle  (in  the  Semicircle)  at  I,  and  the  arch  BI  be  divided  in  the 

midft  at  i,  it  will  follow  that  A  /'  being  conne&ed  will  be  parallel 
to  the  ftraight  line  e  I,  and  being  produced  to  B  C  in  will  cut  off 
the  ftraight  line  B  k  equal  to  the  ftraight  line  k  I,  and  equal  alfo  to 
the  ftraight  line  Ay  cut  off  in  AD  by  the  ftraight  line  cl.  All 
which  is  manifeftjfuppofing  the  arch  B I  and  the  Radius  B  C  to  be 

equal.  .  . .. .  , 

But  that  the  arch  BI  and  the  Radius  BC  are  precnely  equal, 

cannot(how  true  loever  it  he)  be  demonftrated,  unlefs  that  be  nrft 
proved  wch  i-s  contained  in  the  firft  article,namely,that  the  ftraight 
lines  drawn  from  X  through  the  equal  parts  of  O  F /produced  to  a 
certain  Iength)cut  off  fo  many  pares  alfo  in  the  Tangent  B  C 1  eve- 
rally  equal  to  the  feveral  arches  cut  off; which  theydo  mod  exactly 
as  far  as  BC  in  the  Tangent, and  BI  in  the  arch  BE;in  lo  much  that 
no  inequality  between  the  arch  B I  and  the  Radius  B  C  can  be  dii- 
covered  either  by  the  hand  or  by  ratiocination.  It  is  therefore  to 
be  further  enquired,  whether  the  ftraight  line  A  V  cut  the  arch  of 
the  Quadrant  in  I  in  the  fame  proportion  as  the  point  C  divides 
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die  ftraight  line  B  V  which  is  equal  to  the  arch  of  the  Quadrant. 
But  however  this  be ,  it  has  been  demonftrated  that  the  ftraight 
line  B  V  is  equal  to  the  arch  BHD.  ' 

4  I  fhall  now  attempt  the  fame  dimenfionof  a  Circle  another 
way,  afiuming  the  two  following  Lemma's. 

Lemma  i.  If  to  the  Arch  of  a  Quadrant, and  the  Radius, there  be 
taken,  in  continual  proportion  a  third  Line  Z;  then  the  Arch  of  the 

Semiquadrant,  Half  the  chord  of  the  Quadrant ,  andZ  willalfo 
be  in  continual  proportion. 

For  feeing  the  Radius  i»  a  mean  proportional  between  the  Chord 
of  a  Quadrant  and  ns  Semichord,  and  the  fame  Radius  a  mean 
proportiona1  between  the  Arch  of  the  .guadrant  and  Z,the  Sq  uare 
of  the  Radius  will  be  equal  as  well  to  the  Redangle  made  of  the 
Chord  and  Semichord  of  the  .Quadrant,  as  to  the  Redangle  made 
of  the  Arch  of  the  Quadrant  and  Z;  and  thefe  two  Kedangles  will 
be  equal  to  one  another.  Wherlore,  as  the  Arch  of  a  Quadrant  is  to 
its  Chord, fo  reciprocally  is  half  the  Chord  of  the  Quadrant  to  Z. 
But  as  the  Arch  of  the  Quadrant  is  to  its  Chord ,  fo  is  half  the 
Arch  of  the  Quadrant  to  half  the  Chord  of  the  Qgadrant. Where¬ 
fore,  as  half  the  arp  h  of  the  Quadrant  is  to  half  the  Chord  of  the 
Quadrant  (or  to  the  Sine  of  45  degrees)fois  half  the  Chord  of  the 
Quadrant  to  Z  ;  which  was  to  be  proved;. 

Lemma  x.  The  Radius,  the  Arch  of  the  Semiquadrant,  theSinc 
of  4  5  ciegrees,  and  the  S  emiradius  are  proportional. 

For  feeing  the  S  ineof  45  degrees  is  a  mean  proportional  be¬ 
tween  the  Radius  and  the  Semiradius;  and  the  fame  Sine  of  45  de¬ 
grees  is  alfo  a  mean  proportional  ( by  the  precedent  Lemma )  be¬ 
tween  the  Arch  of  45  degrees  andZ ;  the  Square  of  the  Sine  of  45 
degrees  will  be  equal  as  well  to  the  Redangle  made  of  the  Radius 
and  Semiradius ,  as  to  the  Redangle  made  of  the  Arch  of  45  de¬ 
grees  and  Z.  Wherefore,  as  tne  Radius  is  to  the  Arch  of  45  de¬ 
grees,  fo  reciprocally  is  Z  to  the  Semiradius ;  which  was  to  be  de- 
monftrated. 

Let  now  AB  CD(in  the  fourth  Figure)  be  a  Square;  and  with 
the  Radti  A  B,  B  C  and  D  A  let  the  three  Quadrants  A  B  D,B  CA 
and  .D  A  C  be  defer ibed  ;  and  let  the  ftraight  If  nes  E  F  and  G  H 
dravvn  parallel"  to  the  Sides  B  C  &  AB^divide  the  Square.  A  BCD 
mtofoure  equal  Squares,  They  will  therefore  Cut  the  arch  of  the 

Qua- 
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iguadrant  A  B  D  into  three  equal  parts  in  I  and  K,  and  the  arch  of 
the  Quadrant  B  C  A  into  three  equal  parts  in  K_  and  L;  A  fo  et 
the  Diagonals  A  C  and  B  D  be  drawn  ,  cutting  the  arches  BID 
and  A  L  C  in  M  and  N.  Then  upon  the  center  H  with  the  Radius 
H  F  equal  to  half  the  Chord  of  the  arch  B  M;  D or  to  the  Sine  of 
45  degrees,  let  the  arch  FO  be  drawn cuttwg  the  ^cnCKmO; 

and  lee  AO 
ced  in 


lesrees,  let  the  arch  F  O  be  drawn  cutting  the  m  u5 

let  A  O  Be  drawn  and  produced  till  it  meet  with  8  C  produ- 
in  P,  alfo  let  it  cut  the  arch  B  M  D  in  Qj  and  the  ftrai*  ht  line 


line  DR,  and  beingpro  tuceci  tone  -  -  -  A Tri ~ 

the  ftraight  line  B  P  5  I  fay  then  tne  Straight  Line  B1  will  be  e- 

qual  to 'the Arch B  MD.  .  ■  . 

For  mm  P  B  A  and  ADR  are  like  mang  es,  it  wih  be  as  r  B 

to  the  Radius  B  A  or  A  D,  fo  A  D  to  D $  an  d  rr  jr  gfe ■  g 
P  B,  A  D  dnd DR,  as  P  B,  A  D  (or  A  .^.'and.^H  irein  comi-.-.- 
all  proportion  3  and  producing!!  O  td  DCinTyD  l  W*Ilbegual 
to  the  Sine  of  45  degrees, as  i  hall  by  and  by  be  demonftra 
D  S,  DT  andD  R  are  in  continual  porportion  by  the  far^^j 
andbv  thefecondhc»?.wDC.DS:  :DR. DFarepropo  • 

And-thiisit  will  Be,  Htfh&hc*  B*P  be  equal  or  not  equal  to  tbe  «rt£ 
of  the  Quadrant  B  M  Df  But  if  they  be  e^al,  it  wilLthen  l|e  ,  as 
that  part  of  the  arch  B  M  D  which  is  equal  to  the  Ra  1US,1S  ^ 

remainder  of  the  fame  arch  &M  D ;  fo  A  Mfc  « % or  f g 
CP.  And  thdrt  will  BP  and  the  arch  BMD  be  equal.  But  it 
is  not  demonftrated  that  the  Straight  Lines  H  &  and  DR  are 
equal  ,  though  if  from  the  point -B  there  ^.drawmyby  he 
conftruction  0!  the  fir  ft  figure  )  a  Straight  Line  equal  to  he 
arch  B  M  D  ,  then  DR  to  Hj^arvd  alio  the  halt  _ot  he 
Straight  LineB  P  to  D  S ,  will  always  be  to  equal,  that  no  inequa¬ 
lity  can  be  diicovered  between  them.  I  will  therefore  ea 

be  further  fearched  into.  For  though  it  be  almoft  out  of  doubt, that 
the  Straight  Line  B  P  and  the  arch  BMD  areequal,  yet :  that may 
not  be  received  without  demonltration ;  and  means  of  Demo 
ftration  the  Circular  Line  admitteth  none  that  isnotgro 
upon  the  nature  of  Flexion,  or  of  Angles.  But  by  t .at way^ 
already  exhibited  a  Straight  Line  equal  to  the  Arch  of  a  gu 
drant  in  the  Firft  and  Second  aggreffion.  In 


/ 
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It  remains  that  I  prove  D  T  to  be  equal  to  the  Sine  of  45  de- 

grees.  T 

In  B  A  produced  let  AV  he  taken  equal  to  the  Sine  of  45  de¬ 
grees  5  and  drawing  and  producing  V  H,it  will  cut  the  arch  of  the 
Quadrant  C  N  A  in  the  midft  in  N  ,  and  the  lame  arch  again  in 
O,  and  the  Straight  line  D  C  in  T,fo,  that  D  T  will  be  equal  to  the 
Sine  of  45  degrees,  or  to  the  ftraight  line  AV;  alfo  the  Straight 

line  V  H  will  be  equal  to  the  ftraight  line  H I  or  the  Sine  of  do  de- 

grees. 

For  the  fquare  of  AV  is  equal  to  two  fquares  ofthe  Semiradius; 
and  confequently  the  fquare  of  VH  is  equal  to  three  Squares  of 
the  Semiradius.  But  H I  is  a  mean  proportional  between  the  Semi¬ 
radius  and  three  Semiradii ;  and  therefore  the  fquare  of  H I  is  e- 
qual  to  three  Squares  of  the  Semiradius.  Wherefore  H I  is  eqval 
to  H  V.  But  becaufe  A  D  is  cut  in  the  midft  in  H ,  therefore  V  H 
and  H  T  are  equal;  and  therefore  alfo  D  T  is  equal  to  the  Sine  of 
45  degrees.  In  the  Radius  B  A  let  B  X  be  taken  equal  to  the  Sine 
of  45  degrees ;  for  lo  V  X  will  be  equal  to  the  Radius;  and  it  will 
be  as  VA  to  AH  the  Semiradius,  foVX  the  Radius  to  XN  the 
Sine  of  45  degrees.  Wherefore  V  H  produced  paftes  through  N. 
Laftly,  upon  the  center  V  with  the  Radius  VA  let  the  arch  of  a 
circle  be  drawn  cutting  VH  in  Y;  which  being  done,VY  will  be  e- 
qual  to  H  O  (for  H  O  is  by  conftruclion  equal  to  the  Sine  of  45  de- 
grees)and  YH  will  be  equal  to  OT;&  therefore  VTpafles  through 
O.  All  which  was  to  be  demonftrated. 

I  will  here  add  certain  Problemes,  of  which  if  any  Analyft  can 
make  the  conftru&ion ,  he  will  thereby  be  able  to  judge  clearly  of 
what  I  have  now  faid  concerning  the  dimenfion  of  a  Circle.  Now 
thcle  Problemes  are  nothing  elfe  (at  leaft  to  fenfe)  but  certain 
fymptomes  accompanying  the  conftruftion  of  the  firft  and  third  fi¬ 
gure  of  this  Chapter. 

Defcribing  therefore  again  the  Square  ABC  D  (in  the  fifth  fi¬ 
gure)  and  the  three  Quadrants  A  B  D ,  B  C  A  and  D  A  C,  let  the 
Diagonals  A  C  B  D  be  drawn, cutting  the  arches  B  H  D  &  CIA 
in  the  middle  in  H  and  I ;  &  the  ftraight  lines  E  F  and  G  L,  divi¬ 
ding  the  fquare  A  B  C  D  into  four  equal  fquares ,  and  trife&ing 
the  arches  B  H  D  and  C I  A,  namely,  B  H  D  in  K  andM,and  CIA 

Gg  ,  in 
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inMandO.  Then  dividing  the  arch  BK  in  the  midftin  P,  let 
O  P  the  Sine  of  the  arch  B  P  be  drawn  and  produced  to  R,  lo  that 
OR  be  double  to  QP  5  and  connecting  K  R,  let  it  be  produced  one 
wlv  to  B  C  in  S ,  and  the  other  way  to  B  A  produced  in  T.  Alio  let 
B  V  be  made  triple  to  B  S,  and  confequently  (by  the  fecond  article 

of  thS Chapter)  equall  to  the  arch  BD.  This  conftrudhon  is  the 
fame  with  that  of  the  firft  figure ,  which  I  thought  fit  to  renew 
difeharged  of  all  lines  but  fuch  as  are  neceflary  for  my  prefent 

PUIn  the  fitft  place  therefore,  if  AVbe  drawn,  cutting  the  arch 
D  inX  and  the  fide  D  C  in  Z,  I  defire  fome  Analy  ft  would  (if 
L  c»)  STreS  "  Why  ,he  Amgh.linesT  E  and  T  C  ihouU 
cut  the  arch  B  D  the  one  in  Y,the  other  m  X,fo  as  to  make  the  arch 
B  Y  equal  to  the  archY  X  5  or  ft  they  be  not  equal,  that  he  would 

A, the  ftraight  line  D  a  be uke„  equal 
to  D  Z,  ana  V  4  be  drawn ;  Why  V  «  and  V  B  thould  be  equal  ;  or 

if  they  be  not  equal ,  What  is  the  difference.  - 

Thirdly,  drawing  Z  b  parallel  and  equal  to  the  fide  C  B,  cutting 
the  arch  B  H'  Dw,  and  drawing  the  ftraight  line  A  c,  and  produ¬ 
cing  ft  to  BVind5  Why  Ad  ftiould  be  equal  and  parallel  to  the 
ftraight  line  a  V,  and  confequently  equal  alfo  to  the  arch  BD . 

Fourthly,  drawing <  K  the  Sine  of  the  arch  B  K,&  taking  (in  fA 
produced)  ef  equal tothe  Diagonal  AC ,  and  conne&ing  f  ; 
Why  f  C  ftiould  pals  through  a  (which  point  being  given  ,  the 
length  of  the  arch  B  H  D  is  alfo  given)  and  c%  and  why  fe  and  /  c 

ftiould  be  equal ;  or  if  not,  why  unequal.  . 

Fifthly,  drawing/ Z,I  defire  he  would  ftiew,  Why  i*« equal  to 
B  V,  or  to  the  arch  B  D;  or  if  they  be  notequal,  NA  hat  is  their  dif- 

,  granting  fZ  to  be  equal  to  the  arch  B  D ,  I  defire  he 
would  determine  whether  it  fall  all  without  the  arch  B  C  A, or  cut 

the  fame,  or  touch  it,  and  in  what  point. 

Seventhly, the  Semicircle  B  Dg  being  completed*.  Why  g I  - 
ing  drawn  and  produced,  ftiould  pafs  through  X  (by  which  point 
X  the  length  of  the  arch  B  D  is  determined)  And  the  fame  g  1  be¬ 
ing  yet  further  produced  to  DC  in  b\  Why  A  d  (which  is  equal 
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^r.c^  ®  lhould  pafs  through  that  point  b. 

E  ighthly,  upon  the  Cen  ter  of  the  fquare  A  B  C  D,  which  let  be 
b,  the arch°f  the  quadrant  E  t  L  being  drawn,  cutting  e K produ¬ 
ct  CD^7  thC  dl*Wn  ftr3i§ht  Iine* *  lhould  be  parallel  to  the 

fidcs  B  A  and  B  c  taking  B/and  B  m  feveraliy 

q  ■  t0  i*  *  i?Yj0r fhe  arch  BH,  and  drawing  mn  parallel 
and  equal  to  the  fide  BA,  cuttingthe  arch  B  D  in  o  j  Why  the 
ftraight  line  wich  conneds  V  /  Ihould  pafs  through  the  point7.. 
Tenthly ,  I  would  know  of  him ,  Why  the  ftraight  line  which 

fS?i?  *  H  fl,0°ld  be  CqUaI  t0  B  m'3  or  if  notj  how  much  it  differs 

r  ^mly?  tl?a.t:  can  i"°lve  fhefe  Problemes  without  knowing 
5 !rn Crfc  Cnlthk0f the arjChiB D’ °r ufinganyotherknownMethod 

then  that  which  proceeds  by  perpetual  bifedion  of  an  angle ,  or  is 
drawn  from  the  confidcration  of  the  nature  of  Flexion,  {hall  do 
more  then  ordinary  Geometry  is  able  to  perform.  But  if  the  Di- 
menftonof  a  Circle  cannot  be  found  by  any  other  Method ;  then  I 
have  either  found  it,  or  it  is  not  at  all  to  be  found. 

che  kn°wn  Length  of  the  Arch  of  a  Quadrant,  and  from 
k  J3  ?^orjlo,na  Divifion  ot  the  Arch  and  of  the  Tangent  BC5may 
e  e  need  the  Sedion  of  an  Angle  into  any  given  proportion  t  as 
a  o  the  Squaring  of  the  Circle,  the  Squaring  of  agivenSedor, 
n  many  the  like  propofitions, which  it  is  not  neceflary  here  to  de- 

.  °nc  f  therefore  onely  exhibit  a  Straight  line  equal  to 
piral  of  Archimedes,  and  fo  difmifs  this  fpeculation. 

wLi,!-2-  °frthr  Perimeter  of  a  Circle  being  found,  that 
nf  iff  r  a°e  1S  a^°  ihund ,  which  touches  a  Spiral  at  the  end 
Jr,  rL  For  upon  the  center  A  (in  the  fixth  figure) 

fe'h 'A. ®CDE  bedeferibed  s  and  loir  let ***  hii 
T?  ,  be  drawn,  beginning  at  A  and  ending  atB. 

Through  the  center  A  let  the  ftraight  line  CE  be  drawn,  cutting 

i,  ®  ^  ®t  fight  angles ;  and  let  it  be  produced  to  I,fo, 

that  A I  be  equal  to  the  Perimeter  B  C  D  E  B.  Therefore  I B  be- 

tTfif  u11  r  hoUch  tke  ^P’ral  A  F  G  H  B  in  B;  which  is  demon- 
ltrated -Archimedes  in  his  book  de  tyirelibm. 

ir  mi1  *°^a  Straight  Line  equal  to  the  given  Spiral  A  FGBB, 

it  may  be  found  thus.  “ 


Gg  2 
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Let  the  ftraight  line  A I  (which  is  equal  to  the  Perimeter 
B  C  D  E  )  be  bifefted  in  K ;  and  taking  K  L  equal  to  the  Radius 
A  B,  let  the  re&angle  I  L  be  completed.  Let  M  L  be  underftood  to 
be  the  axis,  and  K  L  the  bafe  of  a  Parabola  ,  and  let  M  K  be  the 
crooked  line  thereof.  Now  if  the  point  M  be  conceived  to  be  fo 
moved  by  the  concourfe  of  two  movents, the  one  fro  I M  to  KLwith 
velocity  encreafing  continually  in  the  fame  proportion  with  the 
Times,  the  other  from  M  L  to  I K  uniformly,  that  both  thole  moti¬ 
ons  begin  together  in  M  and  end  in  K  ,  GaliLexi  has  demonftrated 
that  by  fuch  motion  of  the  point  M,the  crooked  line  of  a  Parabola 
will  be  defcribed.  Again,  if  the  point  A  be  conceived  to  be  moved 
uniformly  in  the  ftraight  line  A  B,  and  in  the  fame  time  to  be  car¬ 
ried  round  upon  the  center  A  by  the  circular  motion  of  all  the 
points  between  A  and  ^Archimedes  has  demonftrated  that  by  fuch 
motion  will  be  defcribed  a.Spiral  line.  And  feeing  the  circles  of 
all  thefe  motions  are  concentrick  in  A  •,  and  the  inter  lour ’circle  is 
alwayes  leffe  then  the  exteriour  in  the  proportion  of  the  times 
in  which  A  B  is  paffed  over  with  uniform  motion-, the  velocity  alfo 
of  the  circular  motion  of  the  point  A,  will  continually  encreafe 
proportionally  to  the  times. And  thus  far  the  generations  ofthePa- 
rabolical  line  MK,andof  the  Spiral  line  A  F  G  H  B,  are  like.  But 
the  Uniform  motion  in  AB  concurring  with  circular  motion  m  the 
Perimeters  of  all  the  concentrick  circles ,  deferibes  that  circle, 
whole  center  is  A,  and  Perimeter  BC  D  E  5  and  therefore  that 
circle  is  (by  the  Coroll,  of  the  firft  article  of  the  1 6  Chapter)  the 
agcrecate  of  all  the  V  elocicies  together  taken  of  the  point  A  whilft 
it  deferibes  the  Spiral  A  F  G  H  B.  Alfo  the  reftangle  I K  u  M  is 
the  aggregate  of  all  the  Velocities  together  taken  of  the  point  M, 
whileft  it  deferibes  the  crooked  line  M  K.And  therefore  the  whole 
velocity, by  which  the  Parabolicall  line  M  K  is  defcribed,  is  to  the 
whole  velocity  with  which  the  Spiral  line  AFG  H  B  is  aefcribed 
in  the  fame  time,  as  the  re&angle  I K  L  M,  is  to  the  Circle  i-CDE, 
that  is  to  the  triangle  A I B.  But  becaufe^  A I  is  bit  coted  in  K  c  t  ie 
ftraight  lines  I M  &  A  B  are  equal?therelore  the  rectangle  IKn 
and  'the  triangle  A I  Bare  alio  equal.  Wherefore  the  Spiral 
line  AFGH Bj  and  the  Parabolical  line  M K ,  being  defcribed 
with  equal  velocity  and  in  equal  times,  are  equal  to  one  anot  er. 

Now  in  the  firft  article  of  the  18  Chapter  a  ftraight  liners  foun 

out 


l 


Patt5.  MOTIONS  fy  MAGNITUDES.  22p 

out  equal  to  any  Parabolical  line.  Wherefore  alfo  a  S  traisht  line  is 
found  out,  equal  to  a  given  Spiral  line  of  the  firft  revolution  defcri- 
bed  by  Archimedes ;  which  was  to  be  done. 

6  In  the  fixth  Chapter,  which  is  of  Method,  that  which  I  fhould 
there  have  ipokenof  th  eAndyticks  of  Geometricians,  I  thought 
fit  to  deferre,  becaufe  I  could  not  there  have  been  underftood ,  as 
not  having  then  fo  much  as  named  Lines,  Superficies,  Solids, Equal  and 
Unequal  ^rc.  Wherefore  Iwill  in  this  place  letdown  my  thoughts 
•  concerning  it.  t! 

Andyfis ,  is  continual  Reafoning  from  the  Definitions  of  the 
terms  of  a  propofition  we  fuppofe  true  ,  and  a^ain  from  the 
Definitions  of  the  terms  of  thofe  Definitions ,  and  fo  on ,  till 
we  come  to  lome  things  known  ,  the  Compofition  whereof 
is  the  demo  nitration  of  the  truth  or  lalfity  of  the  firft  fuppo- 
iition;  and  this  Compofition  or  Demonftration  is  that  we  call 
Synthefis.  Andytica  therefore  is  that  art ,  by  which  our  reafon  pro¬ 
ceeds  from  fomething  fuppofed  ,  to  Principles  ,  that  is,  to  prime 
Propofitions,  or  to  fuch  as  are  known  by  tnefe,  till  we  have  fo  ma¬ 
ny  known  Propofitions  as  are  fufficient  for  the  demonftration  of 
the  truth  or  falfity  ol  the  thing  fuppofed.  Synthetical  the  art  it  felf 

Demonftration.  Synthefis  therefore  and  Andyfis  differ  in  nothing, 
but  in  proceeding  forwards  or  backwards ;  and  Logifiica  compre¬ 
hends  both.  So  that  in  the  Andyfis  or  Synthefis  of  any  queftion  j  that 
-  is  to  fay,  of  any  Probleme,the  Terms  of  all  the  Propofitions  ought 
to  be  convertible  5  or  if  they  be  enunciated  Hypothetically,  the 
truth  of  the  Consequent  ought  not  onely  to  follow  out  of the  truth 
of  it  s  Antecedent,  but  contrarily  alfo  the  truth  of  the  An  tecedent 
muft  necefTarily  be  inferred  from  the  truth  of  the.Conf  equcnt.For 
otherwife,  when  by  Refolution  we  are  arrived  at  Principles,  we 
cannot  dv  Compofition  return  diredtly  back  to  the  thing  fought 
for.  For  thofe  Terms  which  are  the  firft  in  Andyfis 3  will  be  the  Lift 
in  Synthefis  •  as  for  example  5  when  in  Refol  ling,  we  fay,  tbefe  two 
Redangles  are  equal  and  therefore  their  fides  arerei  iprocally 
proportional^  we  muft  necefTarily  in  Compounding  lay  5  ti  e  fides  of 
thefe  Redangles  are  reciprocally  proportional  and  therefore  the 
Re  dangles  themfelves  are  equal-,  Which  we  could  noc  fayyunlefs 
Rectangles  have  their  fides  reciprocally  proportional ,  and  Re  ft  angles  are  e- 
qual,  were  Terms  convertible,, 


Now 
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Now  in  every  Aultfh  that  which  is  fought,  is  the  Proportion  of 
two  quantities;^  which  proportion  (a  figure  being  defcribed)the 
quantity  fought  for  may  be  expofed  to  Senie.  And  this  Expofitim 
is  the  end  and  Solution  of  the  queftion,  or  the  conftrudion  of  the 

* 1  Andfeeins Andyfu  is  reafoning from  fomething  fuppofed,  till 
we  come  to  Principles,  that  is, to  Definitions,  or  to  Theoremes  for¬ 
merly  known^and  feeing  the  fame  reafoning  tends  in  the  laft  place 
to  lome  Equation;  we  can  therefore  make  no  end  of  Relolving,  till 
we  come  at  laft  to  the  caufes  themfelves  of  Equality  and  Inequali¬ 
ty,  or  to  Theoremes  formerly  demonftrated  from  thofe  caufes  5 
and  fo  have  a  fufficient  number  of  thofe  Theoremes  for  the  de¬ 
monftration  of  the  thing  fought  for.  ....  •  ,  , 

And  feeing  alfo,  that  the  end  of  the  Analyticks,  is  either  the  con- 
ftrudion  of  luch  a  Probleme  as  is  poffible ,  or  the  detedion  of  the 
impoffibility  thereof;whenfoever  the  Probleme  may  be  folved,the 
Analyfi  muft  not  ftay,till  he  come  to  thofe  things  which  contain  the 
efficient  caufe  of  that  whereof  he  is  to  make  conftru&ion.  But  he 
muft  of  neceffity  ftay  when  he  comes  to  prime  Propofmonsj  and 
thefe  are  Definitions.  Thefe  Definitions  therefore  muft  contain 
the  efficient  caufe  of  his  Conftrucf  ion  j  I  fay  of  his  ConftruOtion, 
not  of  the  Conclufion  which  he  demonftratesj  for  the  caule  of  the 
Conclulion  is  contained  in  the  prcmifed  propofitions-,  that  is  to 
fay, the  truth  of  the  propofition  he  proves,  is  drawn  from  the  pro- 
pofitions  which  prove  the  fame.  But  the  caufe  of  his  coni  ru  i- 
onisin  the  things  themfelves,  and  confifts  in  motion, or  in t  e 
concourie  of  motions.  Wherefore  thofe  propofitions  in  which 
Analyfis  ends,  are  Definitions,  but  fuch,  as  fignifie  in  what  manner 
the  conftrud ion,  or  generation  of  the  thing  proceeds,  tor  other- 
wife,  when  he  goes  back  by  Synthefis  to  the  proofe  of  his  Probleme, 
he  will  come  to  no  Demonftration  at  all  *,  there  being  no  true  De- 
monftration  but  fuch  as  is  fcientificall ;  and  no  Demonftration  is 
fcientifical  but  that  which  proceeds  from  the  knowledge  of  the 
caufes  from  which  the  conftrudion  of  the  Probleme  is  drawne.To 
colled  therefore  what  has  been  faid  into  few  words ;  A  N  A  L  Y- 
SIS  is  Ratiocination  from  the  fuppofed  conftruifion  or  generation  of  a 
thing  to  the  efficient  caufe ,  or  coefficient  caufes  of  that  which  is  con-fruited 
or  generated.  And  SYNTHESIS  is  Ratiocination  from  the  prfl  iau- 
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iZitC:trfri  ^rough  all  the  middle  caufes  till  ve  come 

to  the  thing  it  [elf r  which  if  conflruffed  or  generated. 

But  becaufe  there  are  many  means  by  which  the  fame  thing 
may  be  generated ,  or  the  fame  Probleme  beconftruded,  there¬ 
fore  neither  do  all  Geometricians ,  nor  doth  the  fame  Geometri- 

Tnti  rr nU  ?b°ne  and  t fa,ne  Meth0d-  F-  tSSSfa 

quantity  bi\  cn,  it  be  required  to  conftruit  another  quantitv  coual 
there  may  be  feme  that  will  enquire  whether  this  may  not  L  done 
by  means  of  fome  motion.  For  there  are  quantities,  whofe  equali¬ 
ty  and  inequality  may  be  argued  from  Motion  and  Time"  Swell 
as  from  Congruence ;  and  there  is  motion,  by  which  two  auanrf 
ties,  whether  Lines  or  Superficies,  though  one  of  them  beTrook- 
ed,the  other  ftraight,  may  be  made  congruous  or  coincident.  And 
this  method  Archimedes  made  ufe  of  in  his  Book  de  Spirdibw  ’  Alfo 

T  m  qUu  Uy  °/rnCqua  Ky  of  two  quantities  may  be  found  out  and 
demonftrated  from  the  confideration  of  Waight ,  as  the  fame 

^adrature,of  c.he  Parabola.Befides, equality 
and  equality  are  found  out  often  by  the  divifion  of  the  two  quanti- 

7fl?!nt°,ParnS  WiUCh  are  confidercd  as  undivifible ;  as  Cavallerm 
BoaaZMtura  has  done  in  our  time ,  and  Archimedes  often.  Laftly, 

t  e  fame  is  performed  by  the  confideration  of  the  Potters  of  lines, 
or  the  roots  of  thofe  Powers ,  and  by  the  multiplication ,  divifion, 
addition  and  fubftradion ,  as  alfo  by  the  extraction  of  the  roots  of 
thofe  Porters,  or  by  finding  where  ftraight  lines  of  the  fame  pro¬ 
portion  terminate.  For  example,  when  any  number  of  ftraight 

oaffoa nZTY  £fVrer’  3re  drawne  from  a  bright  line,  and 
have  anrl 'f  fl FamC  Pqmt5  '°°^e  what  proportion  they 
where  the  fL  eir  Parts  continued  from  the  point  retaine  every 

line  And  M  rPr°P°vrtl0n  5  thcy  fiia11  all  terminate  in  a  ftraight 
r  rrW  «  Jaml  ha?pens  if'  the  P°int  taken  between  two 
mike  ei'tW  «“•  t  ^  °f  a11  thdr  Points  of  termination 

are  called  Plain  Places.  So  alfo  when  ftraight  parallel  lines  are 
aPP^d  Cou  one  ftraight  line  ,  if  the  pari  of Pthe  ftrabht  line 

are  aPPVd  be  to  one  another  in  proportion  dupli- 

Ste  in  I  rn  I  hf  cCTgU0US  ,apPlyed  lines  >  they  will  all  termi¬ 
nate  in  a  Conical  Se&ion  j  which  S e&ion  being  the  place  of  their 


ter- 
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termination ,  is  called  a  Solid  Place ,  becaufe  it  ferves  for  the  find¬ 
ing  out  of  the  quantity  of  any  Equation  which  confifts  of  three  di- 
menfions.  There  are  therfore  three  ways  of  finding  out  the  cauleof 
Equality  or  Inequality  between  two  given  quantitiespiamely, Firft 
by  the  Computation  of  Motms({oc  by  equal  Motion, &  equalTime 
equal  Spaces  are  defcribed,)  and  Ponderation  is  motion.  Se¬ 
condly  By  Indivifibles ;  becaufe  all  the  parts  together  taken  are 
equal  to  the  whole.  And  thirdly  by  the  Powers ;  for  when  they 
are  equall,  their  roots  alfo  are  equal!;  and  contrarily,  the  Powers 
are  equall,when  their  roots  ai  e  equal.  But  if  the  queftion  be  much 
complicated,  there  cannot  by  any  of  thefe  wayes  be  conftituted  a 
certaine  Rule, from  the  fuppolition  of  which  of  the  unknown  quan¬ 
tities  the  AnJyfis  may  bell  begin ;  nor  out  of  the  variety  of  Equa¬ 
tions  that  at  firft  appeare  ,  which  we  were  belt 'to  choofc ;  but 
the  fuccefie  will  depend  upon  dexterity ,  upon  formerly  ac¬ 
quired  S ciencc ,  and  many  times  upon  fortune. 

For  no  man  can  ever  be  a  good  ;Analyfl  without  being  firft  a 
goodGeometrician  5  nor  do  the  rules  of  Analyjis  make  a  Geo¬ 
metrician  ,  as  Sjnthefis  doth  ;  which  begins  at  the  very  Elements, 
and  proceeds  by  a  Logical  life  of  the  fame.  For  the  true  teaching 
of  Geometry  is  by  Syntbefis,  according  to  Euclides  method;  and  he 
that  hath  Euclide  for  his  Matter,  may  be  a  Geometrician  without 
Vieta  (though  Vieta  was  a  mod  admirable  Geometrician)  ;  but  he 
that  has  Vieta  for  his  matter,  not  fo,  without  Euclide. 

And  as  for  that  part  of  Analyps  which  works  by  the  Powers, 
though  it  be  efteemed  by  fome  Geometricians  (not  the  chiefeft)  to 
be  the  beft  way  of  folving  all  Problemes ,  yet  it  is  a  thing  of  no 
great  extent ;  it  being  all  contained  in  the  dodftrine  of  reAangles, 
and  redftangled  Solids.  So  that  although  they  come  to  an  Equati¬ 
on  which  determines  the  quantity  fought,  yet  they  cannot  iome- 
times  by  artexhibit  that  quantity  in  a  Plain ,  but  in  lome  Conique 
Sedition;  that  is,  as  Geometricians  fay, not  Geometrically, but  me¬ 
chanically  .Now  fuch  Problemes  as  thefe,  they  call  Solid-, and  when 
they  cannot  exhibit  the  quantity  fought  for  with  the  helpe  of  a 
conique  Sedition ,  they  call  it  a  Lineary  Probleme.  And  therefore 
in  the  quantities  of  angles,  and  of  the  arches  of  Circles,  there  is 
no  ufe  at  all  of  the  Analyticks  which  proceed  by  the  Powers ;  fo  that 
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the  Antients  pronounced  it  impoffible,  to  exhibit  inaplaine  the 
Divifion  of  Angles,  except  bife&ion ,  and  the  bifeftion  of  the 
*bife&ed  parts,  otherwife  then  mechanically.  For  Pappus,  (before 
the  3 1  proportion  of  his  fourth  Book)  dlftinguifhing  and  defining 
thcfcveral  kinds  of  Problemes,  fays  that  fome  are  Plain ,  others 
Solid  ,  and  others  Lineary.  Thofe  therefore  which  may  be  [clued  by 
flraight  lines  and  the  circumferences  of  Circles  (that  is ,  which  may 
be  defcribed  with  the  Rule  and  Compafs ,  without  any  other  In- 
ftrument)  are  ftly  called  P lain  j  for  the  lines  by  which  fuch  Prcblemes 
art  found  out ,  have  their  generation  in  a  Plain.  But  thofe  which  are 
folved  by  the  ufing  of  fome  one  or  more  Conique  SeBions  in  their  con - 
ftruBion,  are  called  Solid,  becaufe  their  confiruBion  cannot  be  made  with¬ 
out  ufino  the  fuperficies  of  [olid  figures ,  namely  of  Cones.  There  remains 
the  third  kinde,  which  is  called  Lineary,  becaufe  other  lines  befides  thofe 
already  mentioned  are  made  ufe  of  in  their  confiruBion ,  And  a 

little  after  he  fayes ,  Of  this  kinde  are  the  Spiral  lines ,  the  Qua¬ 
dra  trices,  the  Gonchoeides,  and  the  Ciffoeides.  And  Geometri¬ 
cians  think  it  no  [mall  fault ,  when  for  the  finding  out  of  a  Plain 
Probleme  any  man  makes  ufe  of  Coniques  ,  or  new  Lines.  Now 
he  ranks  the  TrifeBion  of  an  angle  among  Solid  Problemes,  and  the 
GpuinquefeBion  among  Line  ary.  but  what!  are  the  ancient  Geome¬ 
tricians  to  be  blamed  ,  who  made  ufe  of  the  Jjhtadratrixfoi  the 
finding  out  of  a  ftraight  line  equal  to  the  arch  of  a  Circle?  and 
Pappus  himfelf,  was  he  faulty  when  he  found  out  the  trife&ion  of 
an  Angle  by  the  help  of  an  Hyperbole  ?  Or  am  I  in  the  wrong,  who 
think  I  have  found  out  the  conftruclion  of  both  thefe  Problemes  by 
tne  Rule  and  Compafs  onely  ?  Neither  they,  nor  I.  For  the  Anci¬ 
ents  made  ufe  of  this  Analyfis  which  proceeds  by  the  Powers  ^  and 
with  them  it  was  a  fault  to  do  that  by  a  more  remote  Power, 
which  might  be  done  by  a  neerer ;  as  being  an  argument  that  they 
did  not  iumciently  underftand  the  nature  of  the  thing.  The  virtue 
of  this  kind  of  Analyfis  confifts  in  the  changing  and  turning  and  tot 
fing  of  Re&angles  and  Analogifmes;  and  the  skill  of  Analyfis  is 
meer  Logick  ,  by  which  they  are  able  methodically  to  find  out 
whatfoever  lies  hid  either  in  the  Subject  or  Predicate  of  the  Con- 
clufio  fought  for .But  thisdoth  not  properly  belong  to  Algebra, or  the 
Analyticks  Specious ,  Symbolical  or  Coff  ick  •  which  are,  as  I  may  fay,the 
Brachygraphy  of  the  Analyticks,  and  an  art,  neither  of  teaching  nor 

H  h  learn- 
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regiftring  with  brevity  and  celerityjthe 
indentions  of:  Geometricians.  For  though  it  be  eafie  to  difcourfe 
by  Sjmfols  of very  remote  proportions;  «— 'L  1C  r‘ 

deferve  to  be  thought  very  profitable, w 
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Chap.  XXI. 

Of  Circular  Motion. 

In  Simple  Motion, every  Straight  Line  taken  in  the  Body  moved ,  is  fo  car¬ 
ried,  that  it  is  always  parallel  to  the  places  in  which  it  formerly  was.  i  If 
Circular  Motion  he  made  about  a  refting  Center,  and  in  that  Circle  there  be 
an  Epicyle ,  who fe  revolution  is  made  the  contrary  way,  in  juch  manner,  that 
in  equal  times  it  make  equal  angles,every  StraightLine  taken  in  that  Epicycle 
will  be  fo  carried-,  that  it  will  alwayes  be  parallel  to  the  places  in  which  it  for¬ 
merly  was.  5  The  properties  of  Simple  ^Motion.  4  If  a  fluid  Body 
be  moved  with  fimple  Circular  Motion ,  all  the  points  taken  in  it  will  de¬ 
fer  ibe  their  Circles  in  times  proportional  to  the  difiances  from  the  Center, 
5  Simple  Motion  diflip ates  Heterogeneous  and  congregate l  Homogeneous 
Bodies.  6  If  a  Circle  made  by  a  Movent  moved  with  Simple  Motion, 
be  commenfurable  to  another  Circle  made  by  a  point  which  is  carried  about 
by  the  fame  tJWovcnt,  all  the  points  of  both  the  Circles  will  at  fome  time 
return  to  the  fame  fituation.  7  If  a  Sphere  have  Simple  {^Motion,  its 
C. Motion  will  more  diflip  ate  Heterogeneous  Bodies  by  how  much  it  is  more  re¬ 
mote  from  the  Poles.  8  If  the  Simple  Circular  c Motion  of  a  fluid  Body, be 
hindered  by  a  Body  which  is  not  fluid,  the  fluid  Body  will  jpread  it  felfupon 
the  Superficies  of  that  Body.  9  Circular  tJMotion  about  a  fixed  Center , 
cafleth  off  by  the  Tangent  fuch  things  as  lie  upon  the  Circuniference  and  flicks 
not  to  it.  10  Such  things  as  are  moved  with  Simple  Circular  Moti- 
tion,beget  Simple  Circular  Motion.  11  If  that  which  is  fo  moved  have 
one  fide  hard,  and  the  other  fide  fluid ,  its  Motion  will  not  be  perfectly  Cir¬ 
cular. 

y  Have  already  defined  Simple  Motion  to  be  that  3  in 
!  which  the  feveral  points  taken  in  a  moved  Body3do 
in  feveral  equal  times  deferibe  feveral  equal  arch¬ 
es.  And  therefore  in  Simple  Circular  Motion  it 
is  necefiary  that  every  Straight  Linp, taken  in  the 
Moved  Body  be  alwayes  carried  parallel  to  it  ielf  y  which  I  thus 
demonftrate.  ' 

Firft3  let  A  B  (in  the  fir  ft  figure  )  be  any  Straight  Line  taken  in 

H  h  2  any 


23£  Of  the  PROPORTIONS  of  Part  3,. 

any  Solid  Body ;  and  let  A  D  be  any  arch  drawn  upon  any  Center 
C  and  Radius  C  A.  Let  the  point  B  be  underftood  to  defcribe  to¬ 
wards  the  fame  parts  the  arch  B  E  ,  like  and  equall  to  the  arch 
A  D.  Now  in  the  lame  time  in  which  the  point  A  tranfmits  the 
arch  AD,  the  point  B  (which  by  reafon  of  its  Ample  motion  is 
liippofed  to  be  carried  with  velocity  equall  to  that  of  A)  will 
tranfmit  the  arch  BE;  and  at  the  end  of  the  fame  time  the  whole 
A  B  will  be  in  D  E ;  and  therefore  AB  and  D  E  are  equall.  And 
feeing  the  arches  A  D  and  B  E  are  like  and  equal! ,  their  fubtend- 
ing  ftraight  lines  A  D  and  B  E  will  alfo  be  equall ;  and  therefore 
the  four  fided  figure  ABDEwill  be  a  parallelogram.  Where¬ 
fore  A  B  is  carried  parallel  to  it  felfe.  And  the  fame  may  be  pro¬ 
ved  by  the  fame  method,  if  any  other  ftraight  line  be  taken  in  the 
fame  moved  Body  in  which  the,  ftraight  line  AB  was  taken.  So 
that  all  ftraight  lines  taken  in  aBody  moved  with  Simple  Citcular 
Motion  will  be  carried  parallel  to  themfelves. 

Coroll.  1  It  is  manifeft  that  the  fame  will  alfo  happen  in  any 
Body  which  hath  Simple  Motion ,  though  not  Circular.  For  all 
the  points  of  any  ftraight  line  whatfoever ,  will  defcribe  lines 
though  not  Circular  ,  yet  equall  ;  fi>  that  though  the  crook¬ 
ed  lines  AD  and  BE  were  not  arches  of  Circles,  but  of  Para¬ 
bolae,  EUiffcSy  or  of  any  other  figures ;  yet  both  they,  and  their 
Subtenfes,  and  the  ftraight  Jines  which  joynethem  ,  would  be  e- 
qual  and  parallel. 

Coroll.  z  It  is  alfo  manifeft ,  that  the  Radii  of  the  equall  circles 
A  D  and  B  E,  or  the  Axis  of  a  Sphere,  will  be  fo  carried,  as  to  be 
allwayes  parallel  to  the  places  in  which  they  formerly  were. 
For  the  ftraight  line  B  F  drawn  to  the  center  of  the  arch  B  E  be¬ 
ing  equall  to  the  Radius  A  C ,  will  alfo  be  equall  to  the  ftraight 
lineF  E  or.C  D ;  and  the  angle  BF  E  will  be  equall  to  the  angle 
A  C  D,  Now  the  interfeftion  of  the  ftraight  lines  G  A  and  B  E, 
being  at  G,the  angle  C  G  E  (feeing  B  E  and  A  D  are  parallel) will 
be  equal  to  the  angle  D  A  C.  But  the  angle  E  B  F  is  equal  to  the 
fame  angle  D  A  C;  and  therefore  the  angles  CGE  and  E  B  F  are 
alfo  equal.  Wherefore  AC  and  B  F  are  parallel  \  which  was  to 
be  demonftrated.  V 

%  Let  there  be  a  Circle  given  (in  the  fecond  figure)  5;whofe 

center 
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center  is  A,  and  Radius  A  B  ;  and  upon  the  center  B  and  any  Ra¬ 
dius  B  C  let  the  Epicycle  C  D  E  be  defcribed.  Let  the  center  B 
be  underftood  to  be  carried  about  the  center  A  ,  and  the  whole  E- 
picycle  with  it  till  it  be  coincident  with  the  Circle  FGH3  whole 
center  is  1 3  and  let  B  A I  be  any  angle  given.  But  in  the  time  that 
the  center  B  is  moved  to  I,  let/he  Epicycle  CDE  have  a  contra¬ 
ry  revolution  upon  its  own  center,  namely  from  E  by  Dto  C  ac¬ 
cording  to  the  fame  proportions ;  that  is ,  in  fuch  manner,  that  in 
both  the  Circles,  equal  angles  be  made  in  equal  times.  Hay  EC 
the  Axis  of  the  Epicycle  will  be  alwaycs  carried  parallel  to#it 
felf.  Let  the  angle  F 1 G  be  made  equal  to  the  angle  B  A I  ;  IF  and 
A  B  will  therefore  be  parallel;  and  how  much  the  Axis  AG  has. 
departed  from  its  former  place  A  C  (the  meafure  of  which  pro* 
greflion  is  the  angle  C  AG,  orCBD  which  I  fuppofe  equal  to 
it),  fo  much  in  the  fame  time  has  the  Axis  LG  (the  fame  with 
B  C)departed  from  its  own  former  fituation..  Wherefore,  in  what 
time  B  C  comes  to  I  G  by  the  motion  from  B  to  I  upon  the  center 
A, in  the  fame  time  G  will  come  to  F  by  the  contrary  motion  of  the 
Epicycle;  that  is,  it  will  be  turned  backwards  to  F,&  I G  will  lie  in 
I F.  But  the  angles  FIG  and  G  A  C  are  equal;and  therefore  AC, 
that  is,B  C),and  I  G,(that  is  the  Axis,  though  in  different  places) 
will  be  parallel.  Wherefore,  the  Axis  of  the  Epicycle  E  D  C  will 
be  carried  alwayes  parallel  to  it  ielf;  which  was  to  be  proved. 

Coroll.  From  hence  it  is  manifeft,  that  thofe  two  annual  Motions 
which  Copernicm  aferibes  to  the  Earth  ,  are  reducible  to  this  one 
Circular  Simple  Motion,by  which  all  the  points  of  the  moved  Bo¬ 
dy  are  carried  always  with  equal  velocity,  that  is ,  in  equal  times 
they  make  equal  revolutions  uniformly.. 

This,  as  it  is  th.e'inoft  fimple,  fo  it  is  the  mod  frequent  of  all 
Circular  Motions ;  being  the  fame- which  is  ufed  by  all  men  when 
they  turn  any  thing  round  with  their  arms ,  as  they  do  in  grinding 
or  lifting.  For  all  the  points  of  the  thing  moved,  deferibe  lines 
which  are  like  and  equal  to  one  another.  So  that  if  a  man  had  a 
Ruler,  in  which  many  Pens  points  of  equal  length  were  faftned,  he 
might  with  this  one  Motion  write  many  lines  at  once. 

3  Having  lhewcd  what  Simple  Motion  is ,  I  will  here  alfofet 
down  fome  properties  of  the  fame.  , 
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Firft)  when  a  Body  is  moved  with  Simple  Motion  in  a  fluid  Me¬ 
dium  which  hath  no  vacuity ,  it  changes  the  fituation  of  all  the 
parts  of  the  fluid  ambient  which  refift  its  motion;  I  fay  there  are 
no  parts  fo  fmallof the  fluid  ambient ,  how  farrefoever  it  be  con¬ 
tinued,  but  do  change  their  fituation,  in  fuch  manner,  as  that  they 
leave  their  places  continually  to  other  fmall  parts  that  come  into 
the  fame. 

For  (in  the  fame  fecond  figure)  let  any  Body ,  as  K  L  M  N ,  be 
underftood  to  be  moved  with  Simple  Circular  Motion;and  let  the 
Circle  which  every  point  thereof  defcribes  have  any  determined 
quantity,  fuppofe  that  of  the  fame  KLM  N.  Wherefore  the  Cen¬ 
ter  A,  and  every  other  point,  and  confequently  the  moved  Body  it 
felf,  will  be  carried  fometimes  towards  the  fide  where  is  K ,  and 
fometimes  towards  the  other  fide  where  is  M.  When  therefore 
it  is  carried  to  K,  the  parts  of  the  fluid  Medium  on  that  fide  will 
go  back-,  and  (fuppofing  all  fpace  to  be  full )  others  on  the  other 
fide  will  fucceed.  And  fo  it  will  be  when  the  Body  is  carried  to  the 
fide  M,  and  to  N,  and  every  way.  Now  when  the  neereft  parts  ^  c 
the  flu|d  Medium  go  back ,  it  is  neceffary  that  the  parts  next  to 
thofe  rieereft  parts  go  back  alfo  5  and  (fuppofing  ftill  all  fpace  to 
be  tull)other  parts  will  come  into  their  places  with  fucceflion  per¬ 
petual  and  infinite.  Wherefore  all,  even  the  leaft  parts  of  the  fluid 
Medium  change  their  places,  &c'.  which  was  to  be  proved. 

It  is  evident  from  hence,  that  Simple  Motion ,  whether  Circu¬ 
lar,  or  not  Circular,  of  Bodies  which  make  perpetual  returns  to 
their  former  places ,  hath  greater  or  lefs  force  to  diffipate  the 
parts  of  refilling  Bodies,  as  it  is  more  or  lefs  fwift,  and  as  the  lines 
defcribed  have  greater  or  lefs  magnitude.  Now  the  greateft  V elo- 
city  that  can  be,  may  be  underftood  to  be  in  the  leaft  circuit, 
and  the  leaft  in  the  greateft ;  and  may  be  fo  fuppofed  when  there 

is  need.  .  . 

4  Secondly,  fuppofing  the  fame  Simple  Motion  in  the  Aire, 
Water,  or  other  fluid  Medium ;  the  parts  of  the  Medium  which 
adhere  to  the  Moved  Body  will  be  carried  about  with  the  fame 
Motion  and  Velocity ,  fo  that  in  what  time  foever  any  point  of 
the  Movent  finilhes  its  Circle ,  in  the  fame  time  every  part  of 

the  Medium  which  adheres  to  the  Movent ,  fhall  alfo  de- 

fcribe 
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fcribe  fuch  a  part  of  its  Circle  ,  as  is  equal  to  the  whole 
Circle  of  the  Movent;  I  fay  it  fhall  deferibe  a  part,  and  not  the 
whole  Circle,  becaufe  all  its  parts  receive  their  motion  fronran 
interiour  concentrique  Movent,  and  of  Concentrique  Circles  the 
exteriour  are  alwayes  greater  then  the  interiour ;  nor  can  the  mo¬ 
tion  imprinted  by  any  Movent  be  of  greater  Velocity  then  that  of 
the  Movent  it  felf.  From  whence  it  follows,  that  the  more  remote 
parts  of  the  fluid  ambient,(hall  finifh  their  Circles  in  times  which 
have  to  one  another  the  fame  proportion  with  their  diftances 
from  the  Movent.  For  every  point  ot  thefluid  ambient ,  as  long  as 
it  toucheth  the  Body  which  carries  it  about,  is  carried  about  with 
it>  and  would  make  the  fame  Circle ,  but  that  it  is  left  behind  fo 
much  as  the  exteriour  Circle  exceeds  the  interiour.  So  that  if  we 
luppoie  fame  thing  which  is  not  fluid  to  float  in  that  part  of  the 
fluid,  ambient  which  is  neereft  to  tne  Movent,  it  will  together 
with  the  Movent  be  carried  about.  Now  that  part  of  the  fluid  am¬ 
bient  which  is  not  the  neereft  but  almoft  the  neereft ,  receiving  its 
degree  oi  velocity  from  the  neereft ,  (  which  degree  cannot  be 
greater  then  it  was  in  the  giver)  doth  therefore  in  the  fame  time 
make  a  Circular  Line,  not  a  whole  Circle,  yet  equal  to,  the  whole 
Circle  of  the  neereft.  Therefore  in  the  fame  time  that  the  Movent 
defcribes  its  Circle,that  which  doth  not  touch  it  jfhall  not  deferibe 
^cle  ,  yet  it  fhall  deferibe  fuch  a  part  of  it ,  as  is  equal  to  the 
whole  Circle  of  the  Movent.  And  after  the  fame  manner, the  more 
remote  parts  of  the  ambient  will  deferibe  in  the  fame  time  fuch 

PfrtSr°  Circles  as  fhall  be  feverally  equal  to.  the  whole  Cir- 
cle  or  the  Movent;  and  by confequent  they  fhall  finifh  their 
who.e  Circles  in  times  proportional  to  their  diftances  from  the 
Movent;  which  was  to  be  proved. 

Thirdly,  The  fame  Simple  Motion  of  a  Body  placed  in  a  fluid 
Medium,  congregates,  or  gathers  into  one  place  fuch  things  as  na¬ 
turally  float  in  that  Medium,  if  they  be  Homogeneoiis;and  if  they 
be  Heterogeneous,  it  feparates  and  diffipates  them.  But  if  fuch 
things  as  be  Heterogeneous  do  not  float ,  but  fettle,  then  the  fame 
Motion  ftirs  and  mingles  them  diforderly  together.  For  feeing 
Bodies  which  are  unlike  to  one  another,  that;  is',.  Heterogeneous 
Bodies, are  not  unlike  in  that  they  are  Bodie$(for  Bodies, as  Bodies, 

have 
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have  no  difference)but  onely  from  fome  fpecial  Caufe,that  is,from 
fome  internal  Motion, or  Motions  of  their  fmalleft  parts(for  I  have 
{hevyn  in  the  9th  Chapter  and  9th  Article ,  that  all  Mutation  is 
fuch  Motion),  it  remains  that  Heterogeneous  Bodies  have  their 
unlikeneis  or  difference  from  one  another  from  their  internal  or 
fpecifical  Motions.  Now  Bodies  wch  have  fuch  difference,  receive 
unlike  &  different  Motions  from  the  fame  external  common  Mo¬ 
vent;  and  therefore  they  will  not  be  moved  together,  tnat  is  to 
fay,  they  will  be  diffipated.  And  being  diifipated  they  will  necef- 
farily  at  fome  time  or  other  meet  with  Bodies  like  tuemielvcs,and 
be  moved  alike  and  together  with  them ;  and  afterwards  meeting 
with  more  Bodies  like  themfelves ,  they  will  unite  and  become 
greater  Bodies.  Wherefore  Homogeneous  Bodies  are  congre¬ 
gated,  and  Heterogenous  diffipatedby  Simple  Motion  in  a  Me¬ 
dium  where  they  naturally  float.  Again ,  fuch  as  being  in  a  fluid 

Medium,  do  not  float,  but  fink,  if  the  Motion  of  the  fluid  Medium 

be  ftrong  enough,  will  be  ftirred  up  and  carried  away  by  that  Mo¬ 
tion,  and  confequently  they  will  be  hindred  from  returning  to  that 
place  to  which  they  fink  naturally,  and  in  which  onely  they  would 
unite, and  out  of  which  they  are  promifeuoufly  carried  5  that  is, 
they  are  diforderly  mingled. 

Now  this  Motion  by  which  Homogeneous  Bodies  are  congrega¬ 
ted,  and  Heterogeneous  are  fcattered,  is  that  which  is  commonly 
called  Fermentation, .  from  theLatine  Fervere  $  as  the  Greeks  have 
their  Z^  (which  lignifies  the  fame)  from  Zg®  Ferveo .  For  Seam¬ 
ing  makes  all  the  parts  of  the  Water  change  their  places;  and  the 
parts  of  any  thing  that  is  thrown  into  it,  will  gofeveral  wayes  ac¬ 
cording  to  their  fever al  natures.  And  yet  all  F ervor  or  Seething  is 
notcaufed  by  Fire ;  forNcwVVine  and  many  other  things  have 
alfo  their  Fermentation  and  Fervor ,  to  which  Fire  contributes  lit¬ 
tle,  and  fome  times  nothing.  But  when  in  Fermentation  we  find 
Heat,  it  is  made  by  the  Fermentation.  , 

6  Fourthly,  in  what  time  foever  the  Movent  whofe  Center  is 
A  (in  the  id  figure)  moved  in  K  L  N  ihall  by  any  number  of  revo- 
lutions(that  is,when  the  Perimeters  B I  and  K  L  N  be  commenfu- 
rable)  havedeferibed  a  Line  equal  to  the  Circle  which  panes 
through  the  points  Bandl;dn  the  fame  time  all  the  pointso^  the 
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floating  Body  whofe  Center  is  B,  ihall  return  to  have  the  fame  fi¬ 
xation  in  ref  pe&  of  the  Movent,  from  which  they  departed  For 
feeing  it  is  as  the  diftance  B  A,  that  is,  as  the  Radius  Jf  the  Ckck 
which  paftes  through  B  I,  is  to  the  Perimeter  it  felf  B  I,  fo  the  Ra¬ 
dius  of  the  Circle  K  L  N  is  to  the  Perimeter  K  L  N$and  feeing  the 
velocities  of  the  points  B  and  K  are  equal,  the  time  alio  of  the  re¬ 
volution  in  I B  to  the  time  of  one  revolution  in  K  L  N,wili  be  as  the 
Perimeter  B  I  to  the  Perimeter  KLN;  and  therefore  fomany 
revolutions  in  K  L  In  as  together  taken  are  equal  to  the  Perimeter 
B  I,  will  be  finished  in  the  fame  time  in  winch  the  whole  Perime¬ 
ter  B I  is  Studied-  &  therefore  alfo  the  pointsL,N,F  &  H,or  any  of 
the  reft,  will  in  the  fame  time  return  to  the  fame  fituation  from 
which  they  departed  ;  and  this  may  be  demonftrated  whatfoever 
be  the  points  confidered.  Wherefore  all  the  points  {hall  in  that 
time  return  to  the  fame  fituation  ;  which  was  to  be  proved. 

From  hence  it  follows,  that  if  the  Perimeters  B I  and  L  K  N  be 
not  commenfurable,then  all  the  points  wil  never  return  to  have  the 
fame  fituation  or  configuration  in  refpe6l  of  one  another. 

7  In  Simple  Motion,  if  the  Body  moved  be  of  a  Spherical  fi¬ 
gure,  it  hath  lefs  force  towards  its  Poles  then  towards  its  middle, 
todiflipate  Heterogeneous!,  or  to  congregate  Homogeneous  Bo¬ 
dies. 

Let  there  be  a  Sphere  (as  in  the  third  figure)whofe  Center  is  A 
and  Diameter  B  C 58c  let  it  be  conceived  to  be  moved  with  Simple 
Circular  Motion ;  of  which  Motion  let  the  Axis  be  the  Straight 
Line  D  E,  cutting  the  Diameter  B  C  at  right  angles  in  A.Let  now 
the  Circle  which  is  deferibedby  any  point  B  of  the  Sphere,  have 
B  F  for  its  Diameter;  and  taking  F  G  equal  to  B  C,  and  dividing  it 
in  the  middle  in  H,  the  Center  of  the  Sphere  A,  will  when  half  a 
revolution  is  finifhed,  lie  in  H.  And  feeing  HF  aud  AB  aree- 
qual,  a  Circle  deferibed  upon  the  Center  H  with  the  Radius  H  F 
or  H  G,will  be  equal  to  the  Circle  whofe  Center  is  A  and  Radius 
A  B.  And  if  the  fame  Motion  be  continued,  the  point  B  will  at  the 
end  of  another  half  revolution  return  to  the  place  from  whence 
it  began  to  be  moved  5  and  therefore  at  the  end  of  half  a  revoluti¬ 
on,  the  point  B  will  be  carried  to  F,  and  the  whole  Hemifphere 
D  B  E  into  that  Hemifphere  in  which  are  the  points  L,  K  and  F, 
Wherfore  that  part  or the  fluid  Medium  which  is  cotiguous  to  the 
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point  F,  will  in  the  fame  time  go  back  the  length  of  the  Straight 
Line  B  F;  and  in  the  return  of  the  point  F  to  B,  that  is,  of  G  to  C, 
the  fluid  Medium  wil  go  back  as  much  in  a  Straight  Line  from  the 
point  C.  And  this  is  the  effect  of  Simple  Motion  in  the  middle  of 
the  Sphere, where  the  diftance  from  the  Poles  is  greateft.Let  now 
the  point  I  be  taken  in  the  fame  Sphere  neerer  to  the  Pole  E  ,  and 
through  it  let  the  Straight  Line  IK  be  drawn  parallel  to  the 
Straight  Line  B Fronting  the  arch  F  L  in  K,8 c  the  Axis  HL  in  M; 
then  eonnefting  HK,upon  HF  let  the  perpendicular KN  be  drawn. 
In  the  fame  time  therefore  that  B  comes  to  F,the  point  I  will  come 
to  K5  BF  and  I K  being  equal,  and  defcribed  with  the  fame  velo¬ 
city  Now  the  Motion  in  IK  to  the  fluid  Medium  upon  which  it 
works  a  namely  to  that  part  of  the  Medium  which  is  contiguous  to 
the  point  K ,  is  oblique  ,  whereas  if  it  proceeded  m  the  Straight 
Line  H  K ,  it  would  be  perpendicular  ;  and  therefore  the  Motion 
which  proceeds  in  I K  has  lefs  power,  then  that  which  proceeds  in 
H  K  with  the  fame  velocity.  But  the  Motions  in  H  K  and  HF  do 
equally  thruft  back  the  Medium ;  and  therefore  the  part  of  the 
S  phere  at  K,  moves  the  Medium  lefs,  then  the  part  at  F;  namely  fo 
much  lefs  ,  as  KN  is  lefs  then  H  F.  Wherefore  alfo  the  fame 
Motion  hath  lefs  power  to  di'fperfe  Heterogeneous,  and  to  congre¬ 
gate  Homogeneous  Bodies3  when  it  is  neerer3then  when  it  is  more 

remote  from  the  Poles ,  which  was  to  be  proved. 

Corollary .  It  is  alfo  neceffary,  that  in  Plains  which  are  perpendi¬ 
cular  to  the  Axis,  and  more  remote  then  the  Pole  it  felt  from  the 
middle  of  the  Sphere,  this  Simple  Motion  have  no  effe&.  For  the 
Axis  DE  with  Simple  Motion  deferibes  the  Superficies  of  a  Cy¬ 
linder;  and  towards  the  Bafes  of  the  Cylinder  there  is  in  this 

Motion  no  endeavour  at  all.  - 

8  If  in  a  fluid  Medium,  moved  about  (as  hath  been  laid)  with 
Simple  Motion ,  there  be  conceived  to  float  fome  other  Spherical 
Body  which  is  not  fluid,  the  parts  of  the  Medium  which  are  flop¬ 
ped  by  that  Body,  will  endeavour  to  fpread  themfelves  every  way 
upon  the  Superficies  of  it.  And  this  ismanifeft  enough  by  expe¬ 
rience,  namely  by  the  fpreading  of  water  poured  out  upon  a  pave¬ 
ment.  Butthe  reafonof  it  may  be  this.  Seeing  the  Sphere  A  (in 
the  3d  figure)  is  moved  towards  B  ,  the  Medium  alfo  in  which  it 
is  moved,  will  have  the  fame  Motion.  But  becaufe  in  thi-s  Motion 
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it  falls  upon  a  Body  not  liquid,  as  G,  fo  that  it  cannot  go  on:*  and 
feeing  the  imall  parts  of  the  Medium  can  not  go  forwards,  nor  can 
they  go  dire&ly  backwards*  againft  the  force  of  the  Movent*  it  re- 
mayns  therefore  that  they  diffule  themfelves  upon  the  Superficies 
of  that  Body,  as  towards  O  and  P,  Which  was  to  be  proved. 

9  Compounded  Circular  Motion  ( in  which  all  the  parts  of 
the  moved  Body  do  at  once  deferibe  Circumferences,lome  great- 
er,others  lets, according  to  the  proportion  of  their  feveral  diftances 
from  the  common  Center)  carries  about  with  ic  fuch  Bodies,  as 
being  not  fluid,  adhere  to  the  Body  fo  moved  *  and  fuch  as  do  not 
adhere,  it  cafteth  forwards  in  a  Straight  Line  which  is  a  Tangent 
to  the  point  from  which  they  are  caft  off. 

For  let  there  be  a  Circle  whofe  Radius  is  A  B  (in  the  fourth  fi¬ 
gure)*  and  let  a  Body  be  placed  in  the  Circumference  in  B3  which' 
if  it  be  fixed  there,  will  necefiarily  be  carried  about  with  it,  as  is 
manifeft  of  it  felf.  But  whileft  the  motion  proceeds,  let  us  fuppofe 
that  Body  to  be  unfixed  in  B.  I  fay  the  Body  wil  cotinue  its  motion 
in  the  Tangent  BC.  For  let  both  the  Radius  AB,and  the  Sphere  B, 
be  conceived  to  confift  of  hard  matter  *  and  let  us  fuppole  the  Ra¬ 
dius  A  B  to  be  ftricken  in  the  point  B  by  fome  other  Body  which 
falls  upon  it  in  the  Tangent  D  B.  Now  therefore  there  will  be  a 
motion  made  by  the  concourfe  of  two  things,  the  one,  Endeavour 
towards  G  in  the  Straight  Line  D  B  produced,  (in  which  the  Bo¬ 
dy  B  would  proceed,  if  it  were  not  retained  by  the  Radius  AR); 
the  other,  the  Retention  it  felf.  But  the  Retention  alone  caufeth 
no  endeavour  towards  the  Center*  and  therefore  the  Retention 
being  taken  away,  (which  is  done  by  the  unfixing  of  B)  there  will 
remain  but  one  Endeavour  in B,  namely,  that  in  the  Tangent  B  C. 
Wherefore  the  Motion  of  the  Body  B  unfixed,  will  proceed  in  the 
Tangent  B  C  *  which  was  to  be  proved. 

By  this  demonftration  it  is  manifeft ,  that  Circular  Motion  a- 
bout  an  unmoved  Axis,  fhakes  off,  and  puts  further  from  the  Cen¬ 
ter  of  its  motion  fuch  things  as  touch ,  but  do  not  ftick  faft  to  its 
Superficies*andthemore,by how  much  the  diftance  is  greater: 
from  the  Poles  of  the  Circular  Motion  *  and  fo  much  the  more  al- 
fo,  by  how  much  the  things  that  are  fhaken  off ,  are  lefs  driven  to¬ 
wards  the  Center  by  the  fluid  ambient,  for  other  Caufes. 
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10  If  in  a  fluid  Medium  a  Spherical  Body  be  moved  with  Am¬ 
ple  Circular  Motion;and  in  the  fame  Medium  there  float  another 
Sphere  whofe  matter  is  not  fluid,  this  Sphere  alfo  ihall  be  moved 
with  Ample  Circular  Motion. 

Let  B  C  D  (in  the  5  th  figure)  be  a  Circle *  whofe  Center  is  A, 
and  in  whofe  Circumference  there  is  a  Sphere  fo  moved  that  it 
defcribes  with  Simple  Motion  the  Perimeter  BCD.  Let  alio 
E  F  G  be  another  Sphere  of  Confiflent  matter  *  whofe  Semidia¬ 
meter  is  EH  *  and  Center  H*,  and  with  the  Radius  AH  let  the 
Circle H I  be  defcribedj  fay  the  Sphere  E  FG  will(by  the  Motion 
of  the  Body  in  BCD)  be  moved  in  the  Circumference  HI  with 
Simple  Motion.'  ^  3 

For  feeing  the  Motion  in  BCD  (by  the  4th  Article  of  this 
Chapter)  makes  all  the  points  of  the  fluid  Medium  defcribein 
the  fame  time  Circular  Lines  equal  to  one  another  *  the  points  E* 

H  and  G  of  the  Straight  Line  EHG  will  in  the  fame  time  defcribe 
with  equal  Radii  equal  Circles.  Let  E  B  be  drawn  equal  and  pa¬ 
rallel  to  the  Straight  Line  A  H;  and  let  A  B  be  conne&ed*  which 
will  therefore  be  equal  and  parallel  to  E  H ,  and  therefore  alfo*  if 
upon  the  Center  B  and  Radius  B  E  the  arch  E  K  be  drawn  equal 
to  the  arch  H  X*  and  the  Araight  Lines  AX*BKand  IK  be  drawn, 

B  K  and  A  I  will  be  equal  3  and  they  will  alfo  be  parallel*  becaufe 
the  two  arches  E  K  and  H  I*that  is*  the  two  angles  K  B  E  and  I A  H 
are  equaljand  confequently  the  Straight  Lines  A  B  and  KI  which 
conned  them  will  alfo  be  equal  and  parallel.  Wherefore  K I  and 
E  H  are  parallel. Seeing  therefore  E  and  H  are  carried  in  the  fame 
time  to  K  and  I*  the  whole  Straight  Line  IK  will  be  parallel  to 
E  H*  from  whence  it  departed.  And  therefore*  (teeing  the  Sphere 
E  F  G  is  fuppoied  to  be  of  confident  matter*  fo  as  all  its  points 
keep  alwayes  the  fame  fituation)  it  is  neceflary  that  every  other 
Straight  Line  taken  in  the  fame  Sphere*  be  carried  alwaves  paral¬ 
lel  to  the  places  in  which  it  formerly  was.  Wherefore  the  Sphere 
EF  G  Is  moved  with  Ample  Circular  Motion;  which  was  to  be  : 
demon  ftrated. 

1 1  It  in  a  fluid  Medium*whofe  parts  are  ftirred  by  a  Body  mo¬ 
ved  with  Simple  Motion*  there  float  annothcr  Body  *  which  hath 
Its  Superficies  either  wholly  hard  ?  or  wholly  fluid ,  the  parts  of  • 
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this  Body  fhali  approach  the  Center  equally  on  all  fides^that  k  to 
fay 5  the  motion  of  the  Bodyihall  be  Circular  >  and  Concentrique 
with  the  motion  of  the  Movent.  But  if  it  have  pue  fide  hard,  and 
the  other  fide  fluid  3  then  boththofe  Motions  lhafl  not  have  the 
fame  center,  nor  {hall  the  floating  Body  be  moved  in  the  Circum¬ 
ference  of  a  perfed  Circle. 

Let  a  Body  be  moved  in  the  Circumference  of  the  Circle  K  L 
M  N  (in  the  2d  figure)  whofe  center  is  A.  And  let  there  be  another 
Body  at  I,  whole  Superficies  is  either  all  hard,or  all  fluid.  Alfo  let 
the  Medium  in  which  both  the  Bodies  are  placed,  be  fluid.  I  fay 
the  Body  at  I  will  be  moved  in  the  Circle  I B  about  the  Center  A. 
For  this  has  been  demonftrated  in  the  laft  Article. 

Wherefore  let  the  Superficies  of  the  Body  at  I,  be  fluid  on  one 
fide,  and  hard  on  the  other.  And  fir  ft,  let  the  fluid  fide  be  towards 
the  Center.  Seeing  therefore  the  Motion  of  the  Medium  is  fuch, 
as  that  its  parts  do  continually  change  their  places,  (as  hath  been 
{hewn  in  the  5  th  Article);if  this  change  of  place  be  confidered  in 
thofe  parts  of  the  Medium  which  are  contiguous  to  the  fluid  Su¬ 
perficies  3  it  muft  needs  be  5  that  the  fmall  parts  of  that  Super  - 
ficies  enter  into  the  places  of  the  fmall  parts  of  the  Medium 
which  are  contiguous  to  them  ;  And  the  like  change  of  place  will 
be  made  with  the  next  contiguous  parts  towardsA.And  if  the  fluid 
parts  of  the  Body  at  I,have  any  degree  at  all  of  tenacity  (for  there 
are  degrees  of  tenacity,asin  the  Aire  and  Water)the  whole  fluid 
fide  will  be  lifted  up  a  little;  but  fo  much  the  lefs,  as  its  parts  have 
lefs  tenacity;  whereas  the  hard  part  of  the  Superficies  which  is 
contiguous  to  the  fluid  part,  has  no  caufe  at  all  of  elevation,  that  is 
to  fay, no  endeavour  towards  A. 

Secondly,  let  the  hard  Superficies  of  the  Body  at  I ,  be  towards 
A,  By  realon  therefore  of  the  faid  change  of  place  of  the  parts 
which  are  contiguous  to  it ,  the  hard  Superficies  muft  of  neceffi- 
ty  (feeing  by  Suppofition  there  is  no  empty  Space)  either  tome 
neerer  to  A,  or  elfe  its  fmalleft  parts  muft  fupply  the  contiguous 
places  of  the  Medium,  which  otherwife  would  be  empty  .But  this 
cannot  be  by  reafon  of  thefuppofed  hardnefs,  and  therefore  the 
other  muft  needs  be,  namely  ,*  that  the  Body  come  neerer  to  A. 
Wherefore  the  Body  at  I, has  greater  endeavour  towards  the  cen- 
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ter  A,  when  its  hard  fide  is  next  it, then  when  it  is  averted  from  it. 
But  the  Body  in  I,  while  it  is  moving  in  the  circumference  of  the 
Circle  IB,  has  fometimes  one  fide ,  fometimes  another  turned  to¬ 
wards  the  center;  and  therefore  it  is  fometimes  neerer,  fometimes 
further  off  from  the  center  A.  Wherefore  the  Body  at  I,  is  not  car¬ 
ried  in  the  circumference  of  a  perfed  Circle ;  which  was  to  be  de- 
monftrated. 
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Chap.  XXII. 

Of  other  Variety  of  Motion. 

•'  ,  _  i  " 

1  Endeavour  auA  Treffure  how  they  differ.  2  Two  kinds  of  Mediums  in 
which  Bodies  are  moved,  3  'Propagation  of  Mot  ion  what  it  is  a  What 
motion  Bodies  have  when  thej  pref  one  another,  5  Fluid  Bodies ,  when  they 
are  prejfed  together  ,  penetrate  one  another,  6  When  cne  Body  preffieth  an¬ 
other^  and  doth  not  penetrate  it ,  the  aCtion  of  the  preffimg  Body  is  perpendi¬ 
cular  to  the  Superficies  of  the  Body  preff  id,  7  when  a  hard  Body ,  preffimg 
another  Body ,  penetrates  the  fame ,  it  doth  not  penetrate  it  perpendicular  In 
unlef  it  fall  perpendicularly  upon  it,  §  Motion  fometimes  oppofite  to  that 
of  the  Movent,  9  In  a  full  (JMedium  5  {Motion  is  propagated  to  any  de¬ 
fiance,  10  Dilatation  and  Contraction  what  they  are,  11  Dilatation 
and  Contraction  fuppofe  Mutation  of  the  fmallefi  parts  in  refpeCt  of  their fi- 
tuation,  12  All  ‘TraCtion  is  Bulfion,  13  Such  things  as  being  pref- 
fed  5  or  bent ,  reft  ore  themfelves  ,  have  motion  in  their  internal  parts. 
14  1  hough  that  which  carrieth  another  be  flopped  ,  the  Body  carried  will 
proceed,  The  ejfeCts  of  Percuffiion  not  to  be  compared  with  thofe  of 

Waight.  17,18  {Motion  cannot  begin  fir  ft  in  the  internal  parts  of  a  Bo- 
dy,  19  ACtion  and  Reaction  proceed  in  the  fame  Line.  20  Habitwhat 

I  Have  already  (in  the  1 5  th  Chap.at  the  2  d  Article) 

p  ^foed  Endeavour  to  be  Motion  through  fome 
Length,  though  not  confidcredas  Length,  but  as  a 
^°*nt hether  therefore  there  be  refiftance  or  no 

refiftance,  the  Endeavour  will  ftill  be  the  lame.For 
Amply  to  Endeavour,  is  to  Go.  But  when  two  Bodies  having  op¬ 
pofite  Endeavours  prefs  one  another ,  then  the  Endeavour  of  ei- 
ther  of  them  is  that  which  we  call  Preflure,  and  is  mutual  when 
t h  eir  preffur es  are  oppofite. 

2  Bodies  moved,  and  alfo  the  Mediums  in  which  they  are  mo¬ 
ved,  are  of  two  kinds.  For  either  they  have  their  parts  coherent  in 
fuch  manner,  as  no  part  of  the  Moved  Body  will  eafily  yeild  to  the 
Mouent,  except  the  whole  Body  yeild  alfo, and  fuch  are  the  things 

nffi'  ’  *  *  we 
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we  cal  [Hard-,  Or  elfe  their  parts,  while  the  whole  remains  un¬ 
moved,  will  eafily  yeild  to  the  Movent ;  and  thefe  we :  call  Flmd  or 
Soft  Bodies.  For  the  words  Fluid,  Soft,  Tough  and  Hard  (in  the  fame 
manner  as  Great  and  Little)  are  ufed  onely  comparatively ;  and  are 
not  different  kinds,  but  different  degrees  of  Quality. 

,  po  Do,  and'to  Suffer  is  to  Move  and  to. be  moved-, and  nothing 
is  moved  ,  but  by  that  which  toucheth  it  5  and  is  alio  moved3  (as 
has  been  formerly  fhewnj.  And  how  great  fover  the  diftance  be, 
wc  |*av  the  firft  Movent  moveth  the  laft  moved  BodyM  mediate¬ 
ly  •  namely  fo,  as  that  the  firft  moveth  the  fecond ,  the  fecond  tne 
third,  and  i'o  on  ,  till  the  laft  of  all  be  touched.  When  therefore 
one  Body  having  oppofite  Endeavour  to  another  Body, moveth  the 
fame,  and  that  moveth  a  third,  and  fo  on ,  I  call  that  adion  Prof  a- 

"  4  When  two  fluid  Bodies  which  are  m  a  tree  and  open  Space, 
prefsone  another,  their  parts  will  endeavour ,  or  be  moved  to¬ 
wards  the  fides ,  not  onely  thofe  parts  which  are  tLere  where  the 
mutual  contact  is,  but  all  the  other  parts,  form  the  firft  contad, 
the  parts  which  are  preffed  by  both  the  endeavouring  Bodies, have 
no  place  either  forwards  or  backwards  in  which  they  can  be  mo¬ 
ved;  and  therefore  they  are  preffed  out  towards  the  fides.  And  this 
ex preflure,when  the  forces  are  equal,  is  in  a  line  peipendicu  ar  to 
the  Bodies  prefling.  But  whenfoever  the  formoft  parts  of  both  t  e 
Bodies  are  preffed ,  the  hindermoft  alfo  mult  be  preffed  at  the 
fame  time  ;  for  the  motion  of  the  hindermoft  parts  cannot  in  an 
inftant  be  flopped  by  the  refiftance  of  the  formoft  parts ,  but  pro¬ 
ceeds  for  fome  time  •  and  therefore  feeing  they  mutt  have  fome 
place  in  which  they  may  be  moved ,  and  that  there  is  no  place  at 
all  for  them  forwards ,  it  is  neceffary  that  they  be  moved  into  te 
places  which  are  towards  the  fides  every  way.  And  this  ffed 

followes  of  neceflity,  not  onely  in  Fluid,  buc“C°^^  t 
Hard  Bodies,  though  it  be  not  alwayes  manifeft to ienfe.  F 
though  from  the  compreflion  of  two  ftones  we  ^  cannot  with  our 
eyes  difeerne  any  fwelling  outwards  towards  the  ““s,Xaswc 
perceive  in  two  Bodies  of  wax ; )  yet  we  know  we  en  «  y 
reafon ,  that  fome  tumor  muft  needs  be  there ,  thoug  i 
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5  But  when  the  Space  is  enclofed ,  arid  both  the  Bodies  be 
fluid,  they  will  (if  they  be  prcfled  together)  penetrate  oneano- 
teer,  though  differently  according  to  their  differen  t  Endeavours. 
For  luppofe  a  hollow  Cylinder  of  hard  matter ,  well  flopped  at 
both  ends,  but  filled  firft ,  below  with  fonie  heavy  fluid  Body, 
as  Qyickfilver;  and  above  With  Water  or  Aire.  If  now  thebot- 
tome  of  the  Cylinder  be  turned  upwards,  the  heavieft  fluid  Body 
which  is  now  at  the  top,  having  the  greateft  endeavour  down¬ 
wards,  and  being  by  the  hard  lides  of  the  veflel  hindered  from 
extending  it  felfe  fidewayes ,  mtift  of  neceffity  either  be  received 
by  the  lighter  Body,  that  it  may  fink  through  it,  orclfeitmuft 
open  a  paffage  through  it  felfe,  by  which  the  lighter  Body  may 
afeend.  For  of  the  two  Bodies,  that  whofe  parts  are  moft  eafily  fe- 
parated,  will  the  firft  be  divided  ;  which  being  done,  it  is  not  ne- 
ceflary  that  the  parts  of  the  other,  fuflfer  any  reparation  at  all.  And 
therefore  when  two  Li^uours  which  are  enclored  in  the  fame  vcf- 
fel,  change  their  places ,  there  is  no  need  that  their  fmalleft  parts 
fhould  be  mingled  with  one  another ;  for  away  being  opened 
through  one  dfthem,  the  parts  of  the  other  need  not  be  fepara- 

N  ow  if  a  fluid  Body  which  is  not  enclofed  prefs  a  Hard  Body, its 
endeavour  will  indeed  be  towards  the  internal  parts  of  that  hard 
Body ;  but  (being  excluded  by  the  refiflance  of  it)  the  parts  of  the 
fluid  Body  will  be  moved  every  way  according  to  the  Superficies 
of  the  hard  Body,  and  that  equally,  if  the  preffurebe  perpendicu¬ 
lar;  for  when  all  the  parts  of  the  Caufe  a  it  equal,  the  Effects  will 
be  equal  alio.  But  if  the  preflure  be  not  perpendicular ,  then  the 
angles  of  Incidence  being  unequal ,  the  expanfion  alfo  will  be  un¬ 
equal,  namely,  greater  on  that  fide  where  the  angle  is  greater,  be- 
caufe  that  motion  is  moft  diretft  Which  proceeds  by  the  dire&eft 
Line.  m  h 

6  If  a  Body,  pr  effing  another  Body  d  6  net  penetrate  it, it  will  ne- 
verthelefs  give  to  the  part  it  prefleth ,  an  endeavour  to  yeild  and 
recede  in  a  ftraight  line  perpendicular  to  its  Superficies  in  that 
point  in  which  it  is  prefled. 

Let  A  B  C  D  (in  the  firft  figure)  be  a  hard  Body ;  and  let  ano¬ 
ther  Body,  falling  upon  it  in  the  ftraight  line  E  A,with  any  inclina¬ 
tion, or  without  indination,pref$  it  in  the  point  A. I  fay  the  Body  fo 
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prd!lng,&  not  penetrating  it,  will  give  to  the  part  A  an  endeavour 
to  yeild  or  recede  in  a  ftraight  Line  perpendicular  to  the  line  AD. 

For  let  A  B  be  perpendicular  to  A  D  5  and  let  B  A  be  produced 
to  F.  If  therefore  A  F  be  coincident  with  A  E,  it  is  of  it  felf  mani- 
teft  that  the  motion  in  E  A  will  make  A  to  endeavour  in  the  line 
A  B.  Let  now  E  A  be  oblique  to  A  D  ;  and  from  the  point  E  let 
the  ftraight  line  E  C  be  drawn,  cutting  AD  at  right  augles  in 
Dj  and  let  the  reftangles  A  B  C  D  and  A  D  E  F  be  completed.  I 
have  (hewn  (in  the  8  th  Article  of  the  1 5th  Chap  ter)  that  the  Bo¬ 
dy  will  be  carried  from  E  to  A  by  the  concourfe  of  two  Uniform 
Motions,  the  one  in  E  F  and  its  parallels,  the  other  in  E  D  and  its 
parallels.  But  the  motion  in  E  F  and  its  parallels  (whereof  D  A 
is  one)  contributes  nothing  to  the  Body  in  A,to  make  it  endeavour 
or  prefs  towards  B;  and  therefore  the  whole  endeavour  which  the 
Body  hath  in  the  inclined  line  E  A  >  to  pafs ,  or  prefs  the  Straight 
line  AD, it  hath  it  all  from  the  perpendicular  motion  or  endeavour 
in  F  A.  Wherefore  the  Body  h  after  it  is  in  A,  will  haveonely 
that  perpendicular  endeavour  which  proceeds  from  the  motion 
in  F  A,  that  is,  in  A  By  which  was  to  be  proved. 

7  If  a  hard  Body  falling  upon,  or  prefling  another  Body,  pene¬ 
trate  the  fame, its  endeavour  after  its  fir  ft  penetration  will  be  nei¬ 
ther  in  the  inclined  line  produced  ,  nor  in  the  perpendicular,  but 
lometimes  betwixt  both,  fometimes  without  them.  >  ! 

Let  E  A  G  (in  the  fame  1  figure)be  the  inclined  line  produced; 
and  Firft,  let  the  paflaze  through  the  Medium  in  which  E  A  is, 
be  caller  then  the  paflage  through  the  Medium  in  which  A  G  is. 
As  foon  therefore  as  the  Body  is  within  the  Medium  in  which  is 
AG3k  will  finde  greater  refiftance  to  its  motion  in  D  A  and  its 
parallels,  then  it  did  whileft  it  was  above  AD;  and  therefore  be¬ 
low  A  Ditwill  proceed  with  flower  motion  m  the  parallels  of 
D  A,  then  above  it.  Wherefore  the  motion  which  is  compounded 
ot  the  two  motions  in  E  F  and  E  D  will  be  flower  below  AD,then 
above  it ;  and  therefore  alio,  the  Body  will  not  proceed  from  A 
in  E  A  produced, but  below  it.  Seeing  therefore  the  endeavour  in 
A  B  is  generated  by  the  endeavour  in  F  A ;  it  to  the  endeavour  in 
F  A  there  be  added  the  endeavour  in  D  A,  (which  is  not  all  taken 
away  by  the  immerfion  ot  the  point  A  into  the  lower  Medium)the 
Body  wift  not  proceed  from  Ain  the  perpendicular  A  Bx  but  be- 
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yond  itjuamely,  in  fome  ftraight  line  between  AB  and  AG*  as 
xn  the  line  AH. 

Secondly,let  the  paffage  through  the  Medium  E  A*  be  lefs  eafie 
then  that  through  A  G.  The  motion  therefore  which  is  made  by 
the  concourfe  of  the  motions  in  E  F  and  F  B,  is  flower  above  A  D 
then  below  it  ;  aud  confcquently ,  the  endeavour  will  not  proceed 
from  A  in  E  A  produced,  but  beyond  it,  as  in  A  L  Wherefote,  If  a 
hard  Body  falling,  &c*,  which  was  to  be  proved,  j 

ThisDivergency  of  the  Straight  line  A  H  from  the  flraight  line 
AG, is  that  which  the  Writers  of  Opticks  commonly  call  Refrattier^ 
which, when  the  paiTage  is  eafier  in  the  firft  then  in  the  fccond  Me¬ 
dium's  made  bydiverging  from  the  line  of  Inclination  towards  the 
perpendicular;  andcontrarily,whcnthepaflageis  not  fo  eafie  in 
the  firft  Medium,  by  departing  farther  from  the  perpendicular. 

8  By  the6thTko^w^itismanifeft,  that  the  force  of  the  Mo¬ 
vent  may  be  fo  placed,  as  that  the  Body  moved  by  it,  may  proceed 
in  a  way  almoft  dire&ly  contrary  to  that  of  the  Movent ;  as  we 
fee  in  the  motion  of  Ships. 

For  let  A  B  (in  the  id  figure  )  reprefent  a  Ship,  whofe  length 
Trom  the  prow  to  the  poop  is  A  B ;  and  k  t  the  winde  lie  upon  it  in 
the  ftraight  parallel  lines  C  B,  D  E  and  F  G*  and  let  D  E  and  F  G 
be  cut  in  E  and  G  by  a  ftraight  Line  drawn  from  B  perpendicular 
to  AB;  alfoletBEand  EG  be  equal,  and  the  angle  ABC  any  an¬ 
gle  how  fmall  foever.  Then  between  B  C  and  B  A  let  the  ftraight 
line  B I  be  drawn,  and  let  the  Sail  be  conceived  to  be  fpred  in  the 
fame  line  B  I,  and  the  winde  to  fall  upon  it  in  the  points  L ,  M  and 
B;  from  which  points,perpendicular  to  B  I,  let  B  K,  M  Qand  L  P 
be  drawn.  Laftly,let  ENand  GO  be  drawn  perpendicular  to 
B  G,  and  cutting  BK  in  H  and  K;  and  let  HN  and  KO  be  made 
equal  to  one  another ,  and  fevcrally  equal  to  BA.  I  fay  the  Ship 
BA  by  thewindefallinguponitinC  B,DE,FG,  and  other  lines 
parallel  to  them,  will  be  carried  forwards  almoft  oppofite  to  the 
winde,  that  is  to  fay ,  in  a  way  almoft  contrary  to  the  way  of  the 
Movent, 

For  the  Winde  thatblowes  in  the  Line  C  B,  will  (as  hath  been 
fhewn  in  the  6th  Article)  give  to  the  point  B  an  endeavour  to  pro¬ 
ceed  in  a  ftraight  line  perpendicular  to  the  ftraight  line  B I ,  that 
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is,  in  the  ftraight  line  B  K ;  and  to  the  points  M  and  L  an  endea¬ 
vour  to  proceed  in  the  ftraight  lines  M  Qand  L  P,  which  are  pa¬ 
rallel  to  BK,  Let  now  the  meafure  of  the  time  be  EG*  which  is 
divided  in  the  middle  m  E;6det  the  pointB  be  carried  to  H  in  th£ 
time  B  E.In  the  fame  time  therefore  by  the  wind  blowing  in  D  M 
&  F  L(and  as  many  other  lines  as  may  be  drawn  parallel  to  them) 
the  whole  Ship  will  beapplyed  to  the  ftraight  line  HN.  Alfo  at 
the  end  of  the  fecond  time  E  G ,  it  will  be  applyed  to  the  ftraight 
line  K  O.  Wherefore  the  Ship  will  always  go  forwards  ;  and  the 
angle  it  makes  with  the  winde  will  be  equal  to  the  angle  A  B  C, 
how  fmall  foever  that  angle  be;  and  the  way  it  makes  will  in  eve¬ 
ry  time  be  equal  to  the  ftraight  line  E  H.  I  fay  thus  it  would  be,  if 
the  Ship  might  be  moved  with  as  great  celerity  fidewayes  from 
BA  towards  KO>  as  it  may  be  moved  forwards  in  the  line  BA, 
But  this  is  impofiible,  by  reafon  of  the  refiftance  made  by  the  great 
quantity  of  water  which  prefieth  the  fide, much  exceeding  the  re¬ 
fiftance  made  by  the  much  fmaller  quantity  which  preffeth  the 
prow  of  the  Ship;  fo  that  the  way  the  Ship  makes  iidewayes  is 
fcarce  feniible ;  and  therefore  the  point  B  will  proceed  almoft  in 
the  very  line  B  A*  making  with  the  winde  the  angle  ABC,  how 
acute  foever,  that  is  to  fay ,  it  will  proceed  almoft  in  the  ftraight 
line  B  C,  that  is,  in  a  way  almoft  contrary  to  the  way  of  the  Mo¬ 
vent;  whichwas  to  be  demonttrated. 

But  the  Sayl  in  B I  muft  be  io  ftretched,  as  that  there  be  left  in  it 
no  bofome  at  all ;  for  otteerwifc  the  ftraight  lines  L  P,  M  Qjk  BK 
will  not  be  perpendicular  to  the  plain  of  the  Sayl,  but  falling  be¬ 
low  P,  Qjind  K  will  drive  the  S  hip  backwards.But  by  making  ufe 
ol  a  fmall  Board  fora  Sayl,  a  little  Waggon  with  wheels  for  the 
Ship*  and  of  a  lmooth  Pavement  for  the  Sea, I  have  by  experience 
found  this  to  be  fo  true,  that  I  could  fcarce  oppofe  the  board  to  the 
winde  in  any  obliquity  though  never  fo  fmall,but  the  Waggon  was 
carried  forwards  by  it. 

By  the  fame  6th.  ‘Theorem  e1  it  may*  be  found,  how  much  a  ftroke 
wnich  falls  obliquely,  is  weaker  then  a  ftroke  falling  perpendicu¬ 
larly,  they  being  like  and  equal  in  all  other  refoe£b. 

Let  a  ftroke  fall  upon  the  W all  A  B  ohliquely^as  (for  example) 
in  the  ftraight  line  C  A  (ia  the  jd  figure).  Let  C  £  be  drawn  pa- 
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faHei  to  AB,&DA  perpendicular  to  the  fame  AB  tc  equal  to  CA; 
8c  kt  both  the  velocity  &  time  of  the  motion  in  CA  be  equal  to  the 
velocity  &  time  ot  the  motion  in  DA.I  fay  the  ftroke  in  C  A  will  be 
weaker  then  that  in  DA  iftthe  proportion  of  E  A  to  DA.For  pro¬ 
ducing  D  A  howfoevcr  to  F,the  endeavour  of  both  the  ftrokes  will 
(by  the  6th  Art.)p*oceed  from  Ain  the  perpendicular  AF.But  the 
ftrbkc  in  C  A  is  made  by  the  concourfe  of  two  motions  in  C  E  and 
E  A;  of  which  that  in  CE  contributes  nothing  to  the  ftroke  in  A, 
becaufe  CE  and  BA  are  parallels;  and  therefore  the  ftroke  in 
C  A  is  made  by  the  motion  which  is  in  E  A  onely.  Bht  the  velo¬ 
city  or  force  of  the  perpendicular  ftroke  in  E  A  ,  to  the  velocity  or 
force  of  the  ftroke  in  D  A ,  is  as  E  A  to  D  A.  Wherefore  the  ob¬ 
lique  ftroke  in  C  A  is  weaker  then  the  perpendicular  ftroke  in  DA,, 
in  the  proportion  of  E  A  to  D  A  or  C  AfWhich  was  to  be  proved., 

9  In  a  full  Medium  5  all  Endeavour  proceeds  as  far  as  the  Me¬ 
dium  it  felf  reacheth;  that  is  to  fay,  if  the  Medium  be  infinite*  the 
Endeavour  will  proceed  infinitely. 

For  whatfoever  Endeavoureth  ,  is  Moved,  and  therefore  what- 
foever  ftandeth  in  its  way,  it  maketh  it  yeild,at  leaft  alittle*name- 
ly  fo  far  as  the  Movent  it  felf  is  moved  forwards.  But  that  which 
yeildeth  is  alfo  moved ,  and  confequently  maketh  that  to  yeild 
which  is  in  its  way,  and  fo  on  fuccemvefy  as  long  as  the  Medium 
is  full}  that  is  to  fay,  infinitely,if  the  full  Medium  be  infinite^which 
was  to  Be  proved. 

Now  although  Endeavour  thus  perpetually  propagated,  do  not 
alwayes  appear  to  the  Senfos  as  Motion^yet  it  appears  as  AcHon,or 
as  the  efficient  caufe  of  fome  Mutation.  For  if  there  be  placed  be¬ 
fore  our  Eyes  fome  very  little  obje<ft5as(for  cxample)a  fmall  grain: 
of  fand,  which  at  acertain  diftance  is  vifible ;  it  is  manifeft  that 
it  may  be  removed  to  fuch  a  diftance  as  not  to  he  any  longer  feen,. 
though  by  its  a<ftion  it  ftill  work  upon  the  organs  of  fight,  as  is  ma^* 
nifeft  from  that  (which  was  laft  proved)  that  all  Endeavour  pro¬ 
ceeds  infinitely.Let  it  be  conceived  therefore  to  be  removed  from* 
our  Eyes  to  any  diftance  how  great  foever,and  a  fufficient  number 
of  other  grains  of  fand  of  the  fame  bignefs  added  to  it  •,  it  is  evi¬ 
dent  that  the  aggregate  of  all  thofe  fands  will  be  vifible  5  and 
though  none  of  them  can  be  feen  when  it  is  fingle  and  fevered 

from 


3*S-t 


ti 


re  P 


ROPO  RTION  S  of  pm 3. 

from  thereft,yet  the  whole  heap  or  hill  which  they  make  wil  ma- 
nifeftly  appear  to  the  fight ;  which  would  be  impoflible  if  fome  a- 
£tion  did  not  proceed  from  each  feveralpart  of  the  whole  heap. 

10  Between  the  degrees  of  Hard  and  Softy  are  thofe  things 

which  we  call  Tough,  Tough  being  that, which  may  be  bended  with¬ 
out  being  altered  from  what  it  was*,  and  the  Bending  of  a  Line,  is 
either  the  addu&ion  or  didudion  of  the  extreme  parts,  that  is,  a 
morion  from  Straightnefs  to  Grookednefs,  or  contrarily ,  whilelt 
the  line  remains  ftill  the  fame  it  was$  for  by  drawing  out  the  ex¬ 
treme  points  of  a  line  to  their  greateft  diftance,  the  line  is  made 
ft raight,  which  othervvife  is  Crooked.  So  alfo  the  Bending  of  a 
Superficies,  is  the  didu&ion  or  addudtion  of  its  extreme  Iiri'ds,that 
Is,  their  Dilatation  and  Contraction.  V  ' '  .  • 

1 1  Dilatation ahd  CmtraBiony  as  alfo  all  Flexion  luppofes  necefia- 
rily  that  the  internal  parts  of  the  Body  bowed  do  cither  conic  nee- 
rer  to  the  external  parts ,  or  go  further  from  them.  For  though 
Flexion  be  confidcred  onely  in  the  length  of  a  Body,  yet  when  that 
Body  is  bowed,  the  line  which  is  made  on  one  fide  will  be  convex, 
and  the  line  on  the  other  fide  will  be  concave  $  of  which  the  con¬ 
cave  being  the  interiour  line, will  ( unlefs  fomething  be  taken  from 
it  and  added  to  the  convex  line)  be  the  more  crooked,  that  is,  the 
greater  of  the  two.  But  they  are  equal  5  and  therefore  in  Flexion 
there  is  an  acceflion  made  from  the  interiour  to  the  exteriour 
parts  5  and  on  the  contrary?  in  Tc.fion ,  from  the  exteriour  to  the 
interiour  parts.  And  as  for  thofe  things  which  do  not  eafily  fuffer 
fuch  tranlpofition  of  their  parts ,  they  are  called  Brittle ;  and  the 
great  force  they  require  to  make  them  yeild,  makes  them  alfo 
with  fudden  motion  to  !eap  afunder,  and  break  in  pieces. 

1 2  Alfo  Motion  is  diftinguithed  into  Put ft on  and  T rattion.  And 
Tulfion,  as  I  have  already  defined  it,  is  when  that  which  is  moved, 
goes  before  that  which  moveth  it.  But  contrarily ,  in  Tratticn  the 
Movent  goes  before  that  which  is  moved.  Neverthelefs  ,  confide- 
ring  it  with  greater  attention,  it  feemeth  to  be  the  fame  with  PuU 
fon.  For  of  two  parts  of  a  hard  Body,  when  that  which  is  foremoft 
drives  before  it  theMedium  in  which  the  motion  is  made ,  at  the 
fame  time  that  which  is  thruft  forwards,  thrufteth  the  next ,  and 
this  again  the  next,  and  fo  on  fucceiTively,  In  which  aftion,  if  we 
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fuppofe  that  there  is  no  place  void,  it  muft  needs  be,  that  by  con¬ 
tinual  Pulfion,  namely,  when  that  aftion  has  gone  round,  the  Mo- 
vent  will  be  behind  that  part  which  at  the  firft  feemed  not  to  be 
thruft  forwards,but  to  be  drawn;  fo  that  now  the  Body which  was 
drawn,goe$  before  the  Body  which  gives  it  motion;  and  its  motion 
is  no  longer  Tradlion,  but  Puifion. 

13  Such  things  as  are  removed  from  their  places  by  forcible 
Compreflion  or  Extenfion,  and  as  (bon  as  the  force  rs  taken  a- 
way,  doe  prefently  return  and  reftore  themfelves  to  their  for¬ 
mer  fituation,  have  the  beginning  of  their  rcftitution  within 
themfelves,  namely,  a  certain  motion  in  their  internal  parts, 
which  was  there ,  when,  before  the  taking  away  of  the  force* 
they  Were  comprefled,  or  extended.  For  that  Rdlitution  is  mo¬ 
tion  ,  and  that  which  is  at  reft  cannot  be  moved ,  but  by  a  mo¬ 
ved  and  a  Contiguous  Movent.  Nor  doth  the  caufe  of  their  Refti- 
tution  proceed  from  the  taking  away  of  the  force  by  which  they 
were  compreffed  or  extended ;  for  the  removing  of  impediments 
hath  not  the  efficacy  of  a  caufe  (as  has  been  (hewn  at  the  end  of 
the  3d  Article  of  the  1  yth  Chapter)  .The  Caufe  therefore  of  their 
Reflitution,  is  fome  motion  either  of  the  parts  of  the  Ambient ,  or 
of  the  parts  of  the  Body  comprefled  or  extended.  But  the  parts  of 
the  Ambient  have  no  endeavour  which  contributes  to  theirCom- 
preflion  or  Extenfion,  nor  to  the  fetting  of  them  at  liberty ,  or  Re- 
mtution.  Itremayns  therefore  that  from  thetime  of  their  Com- 
preffion  or  Extenfion  there  be  left  fome  endeavour  (or  motion)  by 
which,  the  impediment  being  removed,every  part  refumes  its  for¬ 
mer  place;  that  is  to  fay,  the  whole  R eftores  it  felf. 

14  In  the  Carriage  of  Bodies  if  that  Body  which  carries  ano¬ 
ther,  hit  upon  any  obftacle,  or  be  by  any  mean  s  fuddenly  flopped* 
and  that  which  is  carried  bt  not  flopped,  it  will  go  on,  till  ks  mo-; 
tion  be  by  fome  external  imped i mem  taken  away. 

For  I  have  demonftrated  in  the  8th  Chapter  at  the  19th  Arti¬ 
cle,  that  Motion,  unfels  it  be  Kindred  by  fome  external  re fi fiance* 
will  be  continued  eternally  with  the  fame  celerity  ;  and  in  the  7th 
Article  of  the  9th  Chap,  that  the  a£lion  of  an  external  Agent  is  of 
no  effe£l  without  contacl.  When  therefore  that  which  carrieth 
another  thing,  is  flopped ,  that  flop  doth  not  prefently  take  away 
the  motion  of  that  which  is  carried.  It  will  therefore  proceed. 
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’till  its  motion  be  by  little  and  little  exdnguithed  by  fome  external 
refinance  ;  Which  was  to  be  proved  ;  Though  experience  alone 
had  been  fufficient  to  prove  this. 

In  like  manner ,  if  that  Body  which  carrie th  another  be  put 
from  reft  into  fudden  motion  *,  that  which  is  carried  will  not  be 
moved  forwards  together  with  it,  but  will  be  left  behind.  For  the 
■contiguous  part  of  the  Body  carried,  hath  almoft  the  fame  motion 
with  the  Body  which  carries  it  ;  and  the  remote  parts  will  receive 
•differentVelocities  according  to  their  different  diftances  from  the 
Body  that  carries  them;  namely  ,  the  more  remote  the  parts  are, 
the  lefs  will  be  their  degrees  of  Velocity.  It  is  ncccffary  therefore 
that  the  Body  which  is  carried,  be  left  accordingly  more  or  lefs 
behind.  And  this  alfois  manifeft  by  experience,  when  at  the  ftart- 
ing  forward  of  the  Horle,  the  Rider  falleth  backwards. 

15  In  Perciifi'ion  therefore,when  one  liar d  Body  is  in  fome  fmall 
part  of  it  ftricken  by  another  with  great  force,  it  is  not  neceifary 
that  the  whole  Body  fhould  yeild  to  the  ftroke  with  the  fame  ce¬ 
lerity  with  which  the  ftricken  part  ycilds.  For  the  reft  of  the  parts 
receive  their  motion  from  the  motion  of  the  part  ftricken  and 
yeilding,  which  motion  is  lets  propagated  every  way  towards  th$ 
fides  then  it  is  diredfly  forwards.  And  hence  it  is,  that  fometimes 
very  hard  Bodies ,  which  being  erected  can  hardly  be  made  to 
ftand,  are  moreeafily  broken,"  then  thrown  down  by  a  violent 
ftroke;  when  neverthelefs ,  if  all  their  parts  together  were  by  any 
weak  motion  thruft  forwards  they  would  eafily  be  calf  down. 

16  Though  the  difference  between  Trufion  and  Percufiot  con- 
fift  oneiy  in  this ,  that  in  Trufion  the  motion  both  of  the  Movent 
and  Moved  Body  begin  both  together  in  their  very  contadf ;  and 
in  Percufion  the  ftriking  Body  is  fit  ft  moved ,  and  afterwards  the 
Body  ftricken;Yet  their  Effects  are  fo  different, that  it  feems  fcarca 
poffible  to  compare  their  forces  with  one  another.  I  fay ,  any  ef¬ 
fect  of  PercutTion  being  propounded,  as  for  example  the  ftroke  of 
a  Beetle  of  any  weight  affigned,  by  which  a  Pile  of  any  giv  en 
length, is  to  be  driven  into  earth  of  any  tenacity  given,  it  feems  to 
me  very  hard  if  not  impoiTible  to  define.,  with  what  weight,  or 
with  what  ftroke,  and  in  what  time, the  fame  pile  may  be  driven 

a  depth  affimed  into  the  fame  earth.  The  caufe  of  which  dif- 

*  ;  ,,,  -  t  noi Acuity 
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ficulty  is  this,  that  the  velocity  of  the  Percutient  is  to  be  compa¬ 
red  with  the  magnitude  of  the  Ponderant.  Now  Velocity,  feeing 
it  is  computed  by  the  length  of  fpace  tranfmitted,is  to  be  accoun¬ 
ted  but  as  one  Dimenfion  *  but  Waight,  is  as  a  folid  thing,  bein<* 
meafured  by  the  dimenfion  of  the  whole  Body.  And  there 

is  no  comparifon  to  be  made  of  a  Solid  Body  with  a  Length,  that 
is,  with  a  Line. 

17  If  the  internal  parts  of  a  Body  be  at  reft,or  retain  the  fame 
fituation  with  one  another  for  anytime  how  little  foe\er,  there 
cannot  in  thofeparts  be  generated  any  new  motion, or  endeavour, 
whereof  the  efficient  caufe  is  not  without  the  Body  of  which  they 
are  parts.  For  if  any  fmall  part  which  is  comprehended  within 
*  the  whole  Body,  be  fuppofed  to  be  now  at  reft, 

and  by  and  by  to  be  moved,  that  part  muft  of  neceftity  receive 
its  motion  from  fome  moved  and  contiguous  Body.  But  (by  fup- 
pofition)  there  is  no  fuch  moved  and  contiguous  part  within  the 
Body.  Wherefore,  if  there  be  any  Endeavour  or  Motion,  or  change 
of  fituation,  in  the  internal  parts  of  that  Body,  it  muft  needs  arife 
from  fome  efficient  caufe  that  is  without  the  Body  which  contains 
them;  Which  was  to  be  proved. 

.  ^arc^odies  therefore  which  are  compreffed  or  extend- 

jit  that  which  compreffeth  or  extendeth  them  being  taken  a- 
way,  they  reftore  themfelves  to  their  former  place  or  fituation ,  it 
muft  needs  be,  that  that  Endeavour  (or  Motion)  of  their  internal 
parts,  by  which  they  were  able  to  recover  their  former  places  or 
ltuations ,  was  not  extinguifhed  when  the  force  by  which  they 
were  comprefled  or  extended  was  taken  away.  Therefore  when 

the  Bath  of  a  Crofs-bow  bent,  doth ,  as  foon  as  it  is  at  liberty,  re- 
itore  it  fell,  though  to  him  that  judges  by  Senfe,  both  it  and  all  its 
parts  teem  to  be  at  refl>yet  he  that  judging  by  Reafon,doth  notac- 
count  the  taking  away  of  impediment  ror  an  efficient  caufe,  nor 
conceives  that  without  an  efficient  caufe  any  thing  can  pafs  from 

,  ^  Motion, will  conclude,  that  the  parts  were  already  in  moti¬ 
on  berore  they  began  to  reftore  themfelves. 

19  A  then  andReatftoft  proceed  in  the  fame  Line,  but  from  op- 
polite  Terms.  For  feeing  Rea&ion  is  nothing  but  Endeavour  in  the 
atient  to  reftorcit  felf  to  that  fituation  from  which  it  was  for- 

L 1  ced 
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ccd  by  the  Agent  *  the  endeavour  or  motion  both  of  the  Agent  and 
Patient  (or  Reagent)  will  be  propagated  between  the  fame  terms, 
(yet  fo,  as  that  in  A&ion  the  Term  from  which ,  isinRea&ion  the 
Term  to  which).  And  feeing  all  Adion  proceeds  in  this  manner, not 
oneiy  between  the  oppofice  Terms  of  the  whole  line  in  which  it  is 
propagated,  but  alfo  in  all  the  parts  of  that  line,  the  Terms  from 
which,  and  to  which 5  both  of  the  A  61  ion  and  Read  ion ,  will  be  in  the 
fame  line.  Wherefore  A&ion  and  Readion  proceed  in  the  fame 
line,  &c. 

20  To  what  has  been  faid  of  Motion,  I  will  add  what  I  have 
to  fay  concerning  Habit.  Habit  therefore  is  a  generation  of  Mo¬ 
tion,  not  of  Motion  limply,  butaneafie  condudin^of  the  mo¬ 
ved  Body  in  a  certain  and  defigned  way.  And  feeing  it  is  attained 
by  the  weakning  of  fuch  endeavours  as  divert  its  motion ,  there¬ 
fore  fuch  endeavours  are  to  be  weak ned  by  little  and  little.  But 
this  cannot  be  done  but  by  the  long  continuance  of  adion  y  or  by 
adions  often  repeated  *  and  therefore  Cuftome  begets  that  Faci- 
cility, which  is  commonly  and  rightly  called  Habit ;  and  it  may  be 
defined  thus^  H  A  R I  T  is  Motion  made  more  eajie  and  ready  by  Cujiome$ 
that  if  to  fay ,  by  perpetual  endeavour ,  or  by  iterated  endevours  in  a  way 
differing  from  that  in  which  the  Motion  proceeded  from  the  begin¬ 
ning  ,  and  opposing  fuch  endeavours  as  refijl .  And  to  make  this  more 
perlpicuous  by  example  ,  We  may  obferve  ,  that  when  one 
that  has  no  skill  in  Mufique,  firft,  puts  his  hand  to  an  Itiftrument, 
he  cannot  after  the  firft  ftroke  carry  to  his  hand  to  the  place 
where  he  would  make  the  fecond  ftroke,vmhout  taking  it  back  by 
a  new  endeavour ,  and  as  it  were  beginning  again,  pals  from  the 
firft  to  the  fecond.  Nor  will  he  be  able  to  go  on  to  the  third  place 
without  another  new  endeavour,  but  he  will  be  forced  to  draw 
back  his  hand  again,  and  fo  fucceffively,  by  renewing  his  en¬ 
deavour  at  every  ftroke,  till  at  the  laft  by  doing  this  often,  and  by 
compounding  many  interrupted  motions  or  endeavours  into  one 
equal  endeavour,  he  be  able  to  make  his  hand  go  readily  on 
from  ftroke  to  ftroke  in  that  order  and  way  which  was  at  the 
firft  defigned.  Nor  are  Habits  to  be  obferved  in  living  creatures 
only,  but  alfo  in  Bodies  inanimate.  For  we  find ,  that  when  the 
Lath  of  a  Crofibow  is  ftrongly  bent  ?  and  would*  if  the  impedi¬ 
ment 
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mcnt  were  removed  return  again  with  great  Force  »  if  it  re¬ 
main  a  long  time  bent  ,  it  will  get  fucn  a  Habit,  that  when 
it  is  loofedsand  left  to  its  own  freedome,  it  will  not  onely  not 
reftore  it  felf ,  but  will  require  as  much  force  for  the  bring¬ 
ing  of  it  back  to  its  firft  pofturc  >  as  it  did  for  the  bending  of  k 
at  the  firft. 
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Chap.  XXIII. 

i  '  ‘  ■  ■  '  • ,  1  >  ’  ; 

Of  the  Center  of  Equiponderation 
of  Bodies  prefsing  dorp  wards 
in  ftraigbt  Parallel 
Lines. 

I  Definitions  and  Suppofitions.  2  Two  'Plains  of  Equip  onderation  are 
mt  parallel.  3  The  Center  of  Equiponderation  is  in  ever  y  P lain  of  E- 
quiponderathn.  4  Th^  Moments  of  equal  cPonder tints  are  to  one  another 
as  their  difi ances  from  the  center  of  the  Seale.  5,6.  The  ^Moments  of 
unequal  Ponder  ants  have  their  proportion  to  one  another  compounded  of  the 
proportions  of  their  fVaights  and  difiances  from  the  center  of  the  Scale  re - 
ciproc ally  taken.  7  If  two  Ponder  ants  have  their  (JWomeuts  and  Di¬ 
fiances  from  the  Renter  of  the  Scale  in  reciprocal  proportion,  they  are  e- 
yuatly  pot  fed  •  and  contrarily.  8  If  the  parts  of  any  Ponder  ant  prefi  the 
IT  a  nr  of  the  Scale  every  where  equally ,  all  the  parts  cut  out  off  reckoned 
from  the  Center  of  the  Scale,  will  have  their  Moments  in  the  fame  propor-* 
tion  with  that  of  the  parts  of  a  Triangle  cut  off  from  the  Vertex  by  firaighe 
Lines  parallel  to  the  bafe.  9  The  Diameter  of  Equiponderation  of  Fi¬ 
gures  which  are  deficient  according  to  commenfirable  proportions  of  their 
altitudes  and  bafes7divides  the  ^Axis,fo,that  the  part  taken  next  the  vertex 
is  to  the  other  part  as  the  complete  figure  to  the  deficient  figure .  10  The 

diameter  of  Equiponderation  of  the  Complement  of  the  half  of  any  of  the 
faid  deficient  figures ,  divides  that  line  which  is  drawn  through  the  vertex 
parallel  to  the  bafe,  fo  ,  that  the  part  next  the  vertex  is  to  the  other  part  as 
the  complete  figure  to  the  Complement.  1 1  The  Center  of  Eqviponderati- 
°nof  the  half  of  any  of  the  deficient  figures  in  the  firfi  row  of  the  Table  of 
the  id.  Article  of  the  17  th  Chapter,  may  be  found  out  by  the  numbers  of  the 
jfecond  row.  1  y  The  center  of  Equiponderation  of  the  half  of  any  of  the 
figures  in  the  fico^d  row  of  the  fame  Table ,  may  be  found  out  by  the  num¬ 
bers  of  the  fourth  row.  I  j  The  (Renter  of  Equiponderation  of  the  half 
of  any  of  the  figures  in  the  fame  Table ,  being  known,  the  (Renter  of  the  Ex- 
eefi  of  the  fame  figure  above  a  Triangle  of  the  fame  altitude  and  bafe  is 
alfe  known.  14  The  font cr  of  Equiponderation  of  a  f  olid  Settor ,  is  in 

the 
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the  Axis  ,  fo  divided^  that  the  part  next  the  Vertex  he  to  the  while  AxU 
want  half  the  Axle  of  the  portion  of  the  Sphere,  as  3  toq. 

i  V  Definitions.  t 

1  A  Scale ,  is  a  ftraight  line,  whofe  middle  point  is  immoveable, 
Jd\-  all  the  reft  of  its  points  being  at  liberty*  and  that  part  of 

the  Scale  which  reaches  from  the  center  to  either  of  the 
waights ,  is  called  the  Beam . 

2  E  qui ponder  at  ion  is, when  the  endeavour  of  one  Body  which  pref- 
fes  one  of  the  Beams,  relifts  the  endeavour  of  another  Body 
prefling  the  other  Beam,  fo  ,  that  neither  of  them  is  moved* 
and  the  Bodies  when  neither  of  them  ismoved,  are  faid  to  be 
Equally  poifed. 

3  Waight,  is  the  aggregate  of  all  the  Endeavours, by  which  all  the 
points  of  that  Body  which  prefixes  the  Beam,  tend  downwards 
in  lines  parallel  to  one  another*  and  the  Body  which  prefles,  is 
called  the  Ponder ar^t. 

4  Moment,  is  the  Power  which  the  Ponderanthas  to  move  the 
Beam,  by  reafonof  a  determined  fituation. 

5  Fke  plain  of  Equiponderation ,  is  that,  by  which  the  Ponderant  is 
fo  divided,  that  the  Moments  on  both  fides  remain  equal, 

6  The  Diameter  of  Equip  on  deration,  is  the  common  Sedfion  of  the 
two  Plains  of  Equiponderation}  and  is  in  the  ftraight  lineby 
which  the  waight  is  hanged. 

7  The  Center  of  Equi ponder  at  ion,  is  the  common  point  of  the  two 
Diameters  of  Equiponderation. 


,  Suppofitions . 

1  When  two  Bodies  are  equally  pois’d,  if  waight  be  added  t° 
one  of  them,  and  nor  to  the  other,  their  Equiponderation 

,  ceafes. 

2  When  two  Ponderants  of  equal  magnitude,  and  of  the  fame 
Species  or  matter,prels  the  Beam  on  both  fides  at  equal  di- 
ftancesfrotn  the  center  of  the  Scale,  their  Moments  are  er 
qual.Alfo  when  two  Bodies  endeavour  at  equal  diftances  from 
the  center  of  the  Scale,  if  they  be  of  equal  magnitude  and  of 
tlie  fame  Species,  their  Moments  are  equal. 

2  N# 
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2  No  two  Plains  of  Equiponderation  are  parallel* 

Let  A  BCD  (in  the  firft  figure)  be  any  Ponderant  whatfoevcr; 
and  ip  it  let  E  F  be  a  Plain  of  Equipondcration;  parallel  to  which? 
let  any  other  Plain  be  drawn  ?  as  G  H.  I  fay  G  H  is  not  a  Plain  of 
Equiponderation.  For  feeing  the  parts  A  E  F  D  and  E  B  C  F  of 
the  Ponderant  ABCD?  are  equally  pois'd  ;  and  the  weight 
E  G  HF  is  added  to  the  part  A  E  F  D, and  nothing  is  added  to  the 
part  E  B  C  F?  but  the  weight  E  G  H  F  is  taken  from  it ;  therefore 
(by  the  find  Suppofition)thc  parts  A  G  H  D  and  GBCH  will  not 
be  equally  pois’d;  and  confequently  GFI  is  not  a  Plain  of  Equi¬ 
ponderation.  Wherefore?  No  two  Plains  of  Equiponderation?  &e. 
Which  was  to  be  proved. 

3  The  Center  of  Equiponderation  is  in  every  Plain  of  Equi¬ 
ponderation. 

For  if  another  Plain  of  Equiponderation  be  taken?it  wilinot(by 
the  laft  Article)be  parallel  to  the  former  Plain;and  therefore  both 
thofe  Plains  will  cut  one  another.  Now  that  Se&ion  (by  the  6th 
Definition)  is  the  Diameter  of  Equiponderation.  Again?  if  ano¬ 
ther  Diameter  of  Equipondcration  be  taken  ?  it  will  cut  that  for¬ 
mer  Diameter;  and  in  that  Section  (by  the  ?th  Definition)  is  the 
Center  of  Equiponderation.  Wherefore  the  Center  of  Equi¬ 
ponderation  is  in  that  Diameter  which  lies  in  the  faid  Plain  of 
Equiponderation. 

4  The  Moment  of  any  Ponderant  applved  to  one  point  of  the 
Beam?  to  the  Moment  of  the  fame?  or  an  equal  Ponderant  applyed 
to  any  other  point  of  the  Beam  ?  isasthediftance?ofthe  former 
point  from  the  Center  of  the  Scale?  to  the  diftance  of  the  later 
point  from  the  fame  Center.  Or  thus?  Thof'e  Moments  are  to  one 
another?  as  the  Arches  of  Circles  which  are  made  upon  then  Cen¬ 
ter  of  the  Scale  through  thofe  points?  in  the  fame  time.  Or  laftly 
thus?They  are?  as  the  parallel  bafes  of  two  Triangles?  which  have 
a  common  angle  at  the  Center  of  the  Scale. 

Let  A  (in  the  2d  figure)  be  the  Center  of  the  Scale;  and  letthe 
equal  Poderants  D  and  E  prefs  the  Beam  A  B  in  the  points  B  and 
C  ;  alfo  let  the  ftraight  lines  B  D  and  C  E  be  Diameters  of  Equi- 
ponderation;  and  the  points  D  and  E  in  the  Ponderants  D  and  E 
be  their,  Centers  of  Equipondcration.  Let  A  G  F  be  drawn  how.- 

foever?? 
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foever,  cutting  DB  produced  in  F,  and  E  C  in  G;  and  laftly,  upon 
the  common  Center  A,  let  the  two  arches  B  H  and  C I  be  deferi- 
bed,  cutting  A  G  F  in  H  and  1. 1  fay  the  Moment  of  the  Ponderant 
D  to  the  Moment  of  the  Ponderant  E,is  as  A  B  to  AC,or  as  B  H  to 
C I,  or  as  B  F  to  C  G.  For  the  effeft  of  the  Ponderant  D  in  the 
point  B,  is  circular  motion  in  the  arch  BH;  and  the  effeft  of  the 
Ponderant  E  in  the  point  C,  circular  motion  in  the  arch  Cl;  and 
by  reafon  of  the  equality  of  the  Ponderants  D  and  E,  thefe  moti¬ 
ons  are  to  one  another  as  the  Quicknefles  orV elocities  with  which 
the  points  B  and  C  deleribe  the  arches  B  H  and  C  I,  that  is,  as  the 
arches  themfelves  B  H  and  C  I,  or  as  the  ftraight  parallels  B  F  and 
C  G,or  as  the  parts  of  the  Beam  A  B  and  AC  5  for  AB.  AC:: 
B  F.  C  G: :  B  H.  C I.  are  proportionals  5  and  therefore  the  effeds, 
that  is,  (by  the  4th  Definition)  the  Moments  of  the  equal  Ponde¬ 
rants  applyed  to  feveral  points  of  the  Beam,  are  to  one  another,  as 
A  B  and  A  C  ;  or  as  the  diftances  of  thofe  points  from  the  center 
of  the  Scale ;  or  as  the  parallel  bales  of  the  Triangles  which  have 
a  common  angle  at  A ;  or  as  the  concent  rick  arches  B  H  and  Cl; 
which  was  to  be  demonftrated. 

5  Unequal  Ponderants,  when  they  are  applyed  to  feveral  points 
of  the  Beam,  and  hang  at  liberty  (that  is  ,  fo  as  the  line  by  which 
they  hang  be  the  Diameter  of  Equiponderadon,  whatloeverbe 
the  figure  of  the  Ponderant),  have  their  Moments  to  one  another 
in  proportion compounded  of  the  proportions  of  their  dillances 
from  the  cenrbnol  the  Scale,  and  of  their  W  aights. 

Let  A  (irfehe  3d  figure)  be  the  center  of  the  Scale,  and  AB 
the  Beam;  to  which  let  the  two  Ponderants  .  C  &  D  be  applied  at 
the  points  B  and  E.  I  fay  the  proportion  of  the  Moment  of  the  Pon- 
derantC,  to  the  Moment  of  the  Ponderant  D,  is  compounded  of 
tlte  proportions  of  A  B  to  A  E  and  of  the  Waight  C  to  the 
Waight  D- or  (if  C  and  D  be  of  the  lame  fpecies)  of  the  magni¬ 
tude  C  to  the  jmagnitude  D. 

Leteitherofthem,asC,befuppofedtobe  bigger  then  the  o- 
ther  D.  If  therefore  by  the  addition  of  F,F  and  D  together  be  a-s 
one  Body  equal  to  C,  the  Moment  of  C  to  the  Moment  of  F -jr  D 
will  be  (by  the  laft  article)  as  B  G  is  to  E  H.  Now  as  F  +  D  is  to 

fo  let  E  H  be  to  another  E  l;  and  the  momentof  F  +  b>  that  is 
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of  C ,  to  the  moment  of  D,  will  be  as  B  G  to  E I.  But  the  proporti¬ 
on  of  B  G  to  E  1  is  compounded  of  the  proportions  (of  B  G  to  EH 
that  is,)  of  A  B  to  A  E,  and  (of  E  H  to  E  I,  that  is)  of  the  waight  C 
to  the  waightD.  Wherefore  unequal  Ponderants,  when  they  are 
applied,  &c.  which  was  to  be  proved, 

6  The  fame  figure  remaining*  if  1  K  be  drawn  parallel  to  the 
Beame  A  B,  and  cutting  A  G  in  K  5  and  K  L  be  drawn  parallel  to 
to  B  G,  cutting  A  B  in  L,  the  diftances  A  B  and  AL  from  the  cen¬ 
ter,  will  be  proportional  to  the  moments  of  G  and4D.  For  the  mo¬ 
ment  of  C  is  B  G  *  and  the  moment  of  D  is  E  i  *  to  which  K  L  is 
equal.  But  as  the  diftance  A  B  from  the  center,  is  to  the  diftance 
A  L  from  the  center,  fo  is  BG  the  moment  of  the  Ponderant  C* 
to  L  K,  or  E I  the  moment  of  the  Ponderant  D. 

7  If  two  Ponderants  have  their  waights  and  diftances  from  the 
center  in  reciprocalproportion,  and  the  center  of  the  Scale  be  be¬ 
tween  the  points  to  which  the  Ponderants  are  applied, they  will  be 
equally  polled.  And  contrarily ,  if  they  be  equally  poifed,  their 
waights  and  diftances  from  the  center  of  the  Scale  will  be  in  rcci- 
procall  proportion. 

Let  the  center  of  the  Scale  ( in  the  fame  3d  figure  )  be  A,  the 
Beam  A  B  $  and  let  a  ny  Ponderant  C,  having  B  G  for  its  moment, 
be  applied  to  the  point  B  5  alfo  let  any  other  Ponderant  D,  whofe 
moment  is  E  I,  be  applied  to  the  point  E.  Through  the  point  I,  let 
IK  be  drawn  parallel  to  the  Beam  AB,  cutting  AG  inK^  alfo 
let  K  L  be  drawn  parallel  to  B  G.  K  L  will  then  be  the  Mo¬ 
ment  of  the  Ponderant  D  ;  and  (by  the  laft  Article)  it  will  be  as 
B  G  the  Moment  of  the  Ponderant  C  in  the  point  B,to  LK  the  Mo¬ 
ment  of  the  Ponderant  D  in  the  point  E,  fo  A  B  to  A  L.  On  the  o- 
therfide  of  the  center  of  the  Scale,  let  AN  be  taken  equal  to 
A  L  ;  and  to  the  point  N  let  there  be  apply ed  the  Ponderant  O, 
having  to  the  Ponderant  C  the  proportion  of  A  B  to  A  N.  I  fay 
the  Ponderants  in  B  and  N  will  be  equally  poiied.  For  the  pro¬ 
portion  of  the  Moment  of  the  Ponderant  O  in  the  point  N?  t0  the 
Moment  of  the  Ponderant  C  in  the  point  B,is(by  tne  5  th  Article) 
copounded  of  the  proportions  of  the  waight  O  to  the  waight  B,  & 
of  the  diftance  (from  the  center  of  the  Scale)  A  N  or  A  L  to  the  di- 
ftace(fro  the  center  of  the  Scale)  AB.But  feeing  we  have  fnppofed, 
that  the  diftance  A  B  to  the  diftance  A  N?  is  in  reciprocal  proper- 
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tion  of  the  Waight  O  to  the  waight  C,  the  proportion  of  the  Mo¬ 
rn  ent  of  the  Ponderant  O  in  the  point  N  *  to  the  Moment  of  the 
Po  nderant  C  in  the  point  B,  will  be  compounded  of  the  proporti¬ 
ons  of  A  B  to  A  N*  and  of  A  N  to  A  B.  Wherefore, fetting  in  order 
A  B ,  A  N,  A  B,  the  Moment  of  O  to  the  Moment  of  C  will  be  as 
the  firft  to  the  laft>tha-t  is,  as  AB  toAB.  Their  Moments  there¬ 
fore  ^are  equal ;  and  confequently  the  Plain  which  pafies  through 
A,w  11  (by  the  filth  Definition)  be  a  Plain  of  Equipondefation* 
Whcrefore  they  will  be  equally  poifed;  as  was  to  be  proved. 

N°w  the  converfe  of  this  is  manifeft.  For  if  there  be  Equipon- 
deration,  and  the  proportion  of  the  Waights  and  Diftances  be  not 
reciprocal*  then  both  the  Waights  will  alwayes  have  the  fame 
Moments,  although  one  of  them  have  more  waight  added  to  it,  or 
its  diftance  changed. 

Corollary.  When  Ponderant s  arc  of  the  fame  Species,  and  their 
Moments  be  equal;  their  Magnitudes  and  Diftances  from  the  cen¬ 
ter  of  the  Scale  will  be  reciprocally  proportional.  For  in  Homoge¬ 
neous  Bodies*  it  is  as  Waight  to  Waight,  fo  Magnitude  to  Mag- 

altude.  .  .  .  •  1 

8  If  to  the  whole  length  of  the  Beam  there  be  applyed  a  Pa¬ 
rallelogram,  or  a  Parallelopipedum  ,  or  a  Prtfma ,  or  a  Cylinder,  or 
the  Superficies  of  a  Cylinder,  ot  of  a  Sphere, or  of  any  portion  ofa 
Sphere  or  Prifma ;  the  parts  of  any  of  them  cut  off  with  plains  pa¬ 
rallel  to  the  bafe,  will  have  their  Moments  in  the  fame  proportion 
with  the  parts  of  a  Triangle  which  has  its  V ertex  in  the  center  of 
the  Scale,  and  for  one  of  its  Tides  the  Beam  it  felf,  which  parts  are 
cut  off'  by  Plains  parallel  to  the  bale. 

Firft,  let  the  redangled  Parallelogram  A  B  C  D  (in  the  4th  fi¬ 
gure)  be  applyed  to  the  whole  length  of  the  Beam  A  B;  and  pro¬ 
ducing  C  B  howfoever  to  E,  let  the  Triangle  ABE  be  defcribed. 
Let  now  any  part  of  the  Parallelogram,  as  A  F ,  be  cut  off  by  the 
plain  F  G,  parallel  to  the  bafe  CB;  and  let  FG  be  produced  to 
A  E  in  the  point  H.  I  fay  the  Moment  of  the  whole  A  B  C  D  to 
the  Moment  of  its  part  A  F,  is  as  the  Triangle  ABE  to  the  Tri¬ 
angle  A  G  H,  that  is,  in  proportion  duplicate  to  that  of  the  diftan¬ 
ces  from  the  center  of  the  Scale. 

*  For, the  Parallelogram  A  B  C  D  being  divided  into  equal  parts 
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infinite  in  number,  by  ftraight  lines  drawn  parallel  to  the  bafe; 
and  fuppofing  the  Moment  of  the  ftraight  line  C  B  to  be  BE; 
the  Moment  of  the  ftraight  line  FG  ,  will  (by  the  7th  Arti¬ 
cle)  be  GH;  and  the  Moments  ol  all  the  ftraight  lines  of  that 
Parallelogram,  will  be  fo  many  ftraight  lines  in  the  Triangle  ABE 
drawn  parallel  to  the  bafe  B  E;  all  which  parallels  together  take-n 
are  the  Moment  of  the  whole  Parallelogram  A  B  C  D  5  and  the 
fame  parallels  do  alfo  conftitute  the  fuperficies  of  the  Triangle 
ABE.  Wherefore  the  Moment  of  the  Parallelogram  A  B  C  D, 
is  the  Triangle  ABE;  and  for  the  fame  reafon,  the  Moment  of  the 
Parallelogram  A  F,  is  the  Triangle  A  G  H;and  therefore  the  Mo¬ 
ment  of  the  whole  Parallelogram ,  to  the  Moment  of  a  Parallelo¬ 
gram  which  is  part  of  the  fame ,  is  as  the  Triangle  A  B  E ,  to  the 
Triangle  AG  H,  or  in  proportion  duplicate  to  that  of  the  Beams 
to  which  they  are  applyed.  And  what  is  here  demonftrated  in  the 
cafe  of  a  Parallelogram,  may  be  undcrftood  to  ferve  for  that  of  a 
Cylinder,  and  of  a  Prifma,  and  their  Superficies ;  as  alfo  for  the 
Superficies  of  a  Sphere,  of  an  Hemifphere ,  or  any  portion  of  a 
Sphere,  (for  the  parts  of  the  Superficies  of  a  Sphere,  have  the 
fame  proportion  with  that  of  the  parts  of  the  Axis  cut  off  by  the 
fame  parallels  by  which  the  parts  of  the  Superficies  are  cut 
off,  as  Archimedes  has  demonftrated) ;  and  therefore  when  the 
parts  of  any  of  thefe  figures  are  equal  and  at  equal  diftances  from 
the  Center  of  the  Scale,  their  Moments  alfo  are  equal,  in  the  fame 
manner  as  they  are  in  Parallelograms. 

S  econdly,  let  the  Parallelogram  A  K I B  not  be  reftangled ;  the 
ftraight  line  IB  wil  nevertheleis  prefs  the  point  B  perpendicularly 
in  the  ftraight  line  B  E;&  the  ftraight  line  L  G  wil  prefs  the  point 
G  perpendicularly  in  the  ftraight  line  G  H ;  and  all  the  reit  of  the 
ftraight  lines  which  are  parallel  to  I B  will  do  the  like.  Whatfoe- 
ver  therefore  the  Moment  be  which  is  afligned  to  the  ftraight  line 
I B,  as  here(for  example)  it  is  fuppofed  to  be  B  E,if  A  E  be  drawn, 
the  Moment  of  the  whole  Parallelogram  A I  will  be  the  Triangle 
A  B  E  ;  and  the  Moment  of  the  part  A  L  will  be  the  Triangle 
A  G  H.  Wherefore  the  Moment  of  any  Ponderant ,  which  has  its 
fides  equally  applyed  to  the  Beam,  (whether  they  be  applyed  per- 
j  pendicularly  or  obliquely)  will  be  always  to  the  Moment  of  a  part 
of  the  fame,  in  fuch  proportion, as  the  wholeTriangle  has  to  a  part 
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of  the  fame  cut  eff  by  a  plain  which  is  parallel  to  the  bafe. 

O  The  Center  of  Equiponderation  of  any  figure  which  is  defi¬ 
cient  according  to  commenfurable  proportions  of  the  altitude  and 
bafe  diminifhed,  and  whofe  complete  figure  is  cither  a  Parallelo¬ 
gram,  or  a  Cylinder,  or  a  Parallelopipedum, divides  the  Axis,  fo,that 
the  part  next  the  Vertex,  to  the  other  part ,  is  as  the  complete  fi¬ 
gure  to  the  deficient  figure. 

For  let  C  I A  P  E  (in  the  5  th  figurc)be  a  deficient  figure,  whofe 
Axis  is  A  B ,  and  whofe  complete  figure  is  CDFEj  and  let  the 
AxisV  A  B  be  fo  divided  in  Z,  that  A  Z  be  to  Z  B  as  C  D  F  E  is  to 
CIAP  E.  I  fay  the  center  of  Equiponderation  of  the  figure  CIAPE 

will  be  in  the  point  Z. 

Firft,  that  the  Center  of  Equiponderation  of  the  figure  C I A- 
P  E  is  fomewhere  in  the  Axis  A  B,is  manifeft  of  it  felf;  and  there¬ 
fore  A  B  is  a  Diameter  of  Equiponderation.  Let  A  E  be  drawn, 
and  let  B  E  be  put  for  the  Moment  of  the  ftraight  line  C  E  j  the 
Triangle  A  B  E  will  therefore  (by  the  $  d  Article)  be  the  Moment 
of  the  complete  figure  C  D  F  E.  Let  the  Axis  A  B  be  equally  di¬ 
vided  in  L  ,  and  fet  G  L  H  be  drawn  parallel  and  equal  to  the 
ftraight  line  C  E, cutting  the  crooked  line  C I A  PE  in  I  and  P,and 
the  ftraight  lines  A  C  and  A  E  in  K  and  M.  Moreover,  let  Z  O  be 
drawn  parallel  to  the  fame  C  E;and  let  it  be,  as  L  G  to  L  I,  fo  L  M 
to  another  L  N  *  and  let  the  fame  be  done  in  all  the  reft  of  the 
ftraight  lines  poflible ,  parallel  to  the  bate  j  and  through  all  the 
points  N,  let  the  line  A  N  E  be  drawn-,  the  three- fided  figure  A  N 
E  B  will  therefore  be  the  Moment  of  the  figure  CIAP  E.  Now 
th'e Triangle  A  BE  is  (by  the  9th  Article  of  the  17th  Chap¬ 
ter)  to  the  three-fided  figure  ANEB,  asABCD  +  AlC  B 
is  to  A I C  B  twice  taken ,  that  is,  as  CDFE  +  CIAPE 
is  to  C I  A  P  E  twice  taken.  But  as  C I A  P  E  is  to  C  D  F  E,that 
ft,  as  the  waight  of  the  deficient  figure  ,  is  to  thewaightof  the 
complete  figure,  fo  is  C I A  P  E  twice  taken ,  to  C  D  F  E  twice 
taken.  Wherefore,  fetting  in  order  CDF  E  +  C  I  A  P  E. 
2  Cl  AP  E.  2  C  D  F  E;  the  proportion  ofC  D  F  E+C I A  P  E 
toCDFE  twice  taken,  will  be  compounded  of  the  proportion  of 
CDF  E+C  I  A  P  E  to  C I A  P  E  twice  taken,  that  is, of  the  pro¬ 
portion  of  the  Triangle  ABE  to  the  threefided  figure  AN  EE, 
that  is,  of  the  Moment  of  the  complete  figure  to  the  Moment  of 


Parc 3.  MOTIONS  &  MAGNITUDES;  269 

the  deficient  figure,  and  of  the  proportion  of  C I  A  P  E  twice  ta~ 
ken,to  C  D  F  E  twice  taken,  that  is, to  the  proportion  reciprocally 
taken  of  the  waight  of  the  deficient  figure  to  the  waight  of  the 
complete  figure. 

Again ,  feeing  by  iuppofition  A  Z.  Z  B  : :  C  D  F  E,  C  I A  P  E 
are  proportionals;  AB.  AZ : :  CDFE-j-CIAPE.CDFE  will  alfo 
(by  copounding)be  proportionals.  And  feeing  AL  is  the  half  of  AB, 
A  L.  A  Z  : :  C  D  F  h+C  I A  P  E.  2  C  D  F  E  will  alfo  be  pro¬ 
portionals.  But  the  proportion  of  CDFE+C I  A  PE  to  2  CDFE 
is  compounded  (as  was  but  now  fhewn)  of  the  proportions  of  Mo¬ 
ment  to  Moment  See.  and  therefore  the  proportion  of  A  L  to  A  Z 
is  compounded  of  the  proportion  of  theMomen  t  of  the  complete 
figure  C  D  F  E  to  the  Moment  of  the  deficient  figure  C I A  P  E, 
and  of  the  proportion  of  the  waight  of  the  deficient  figure  C I  A- 
P  E,to  the  waight  of  the  complete  figure  CDFE;  But  the  pro¬ 
portion  of  A  L  to  A  Z  is  compounded  of  the  proportions  of  A  L 
to  B  Z  and  of  B  Z  to  A  Z.  Now  the  proportion  of  B  Z  to  A  Z  is 
the  proportion  of  the  Waights  reciprocally  taken ,  that  is  to  fay, 
of  the  waight  C  I  AP  F  to  the  waight  CDFE.  Therefore  the 
remayning  proportion  of  A  L  to  B  Z,  that  is,  of  L  B  to  B  Z  is  the 
proportion  of  the  Moment  of  the  waight  CDFE  to  the  Moment  of 
the  waight  Cl  APE.  But  the  proportion  of  A  L  to  BZ  is  com¬ 
pounded  of  the  proportions  of  AL  to  A  Z  and  of  A  Z  to  Z  B  ,  of 
which  proportions  that  of  A  Z  to  ZB  is  the  proportion  of  the 
waight  C  D  F  E  to  the  waight  C  I A  P  E.  Wherefore  (by  the  5th 
Article  of  this  Chapter)  the  remayning  proportion  of  A  L  to  A 1 
is  the  proportion  of  the  diftances  of  the  points  Z  and  L  from  the 
center  of  the  Scale,  which  is  A.  And  therefore  (by  the  <5th 
Article)  the  waight  Cl  APE  fhall  hang  from  O  in  thefbaight 
line  O  Z .  So  that  O  Z  is  one  Diameter  of  Equipondcration  of  the 
waight  C I A  P  E.  But  the  ftraight  line  A  B  is  the  other  Dia^ 
meter  of  Equiponderation  of  the  fame  waight  C I A  P  E.Where*- 
fore  (by  the  7th  Definition)  the  point  Z  is  the  center  of  the  fame 
Equiponderation;  which  point  (by  conftru&ion  )  divides  the  axis 
fo ,  that  the  part  A  Z  which  is  the  part  next  the  vertex ,  is  to  the 
other  partZ  B,as  the  complete  figure  CDFE  is  to  the  deficient 
figure  Cl  APE,  which  is  that  which  was  to  be  demonftra- 
ted* 
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Corobrj.  The  Center  of  Equiponderation  of  any  of  thofe  plain 
three-fided  figures,  which  are  compared  with  their  complete  fi¬ 
gures  in  the  Table  of  the  third  Article  of  the  1 7th  Chapter,  is  to 
be  found  in  the  fame  Table,  by  taking  the  Denominator  of  the  fra¬ 
ction  for  the  part  of  the  axis  cut  off  next  the  vertex,  and  the  Nu¬ 
merator  for  the  other  part  next  the  bafe.For  example,  if  it  be  re¬ 
quired  to  find  the  Center  of  Equiponderation  of  the  fecond  three- 
lidcd  figure  of  foure  Meanes ,  there  is  in  the  concourfe  of  the  fe- 
cond  columne  with  the  row  of  three-fided  figures  of  four  Meanes 
..this  fra&ion  which  fignifies  that  that  figure  is  to  its  parallelogra 
or  couiplcat  figure  as  ~  to  Unity,  that  is,  as  ~  to or  as  5  to  7 ;  and 
therefore  the  Center  of  Equiponderation  of  that  figure,  divides 
the  axis,  fo,  that  the  part  next  the  vertex  is  to  the  other  part  as 
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2  Corallary.  The  Center  of  Equiponderation  of  any  of  the  So¬ 
lids  of  thofe  figures  which  are  contained  in  the  Table  of  the  8th 
Article  of  the" fame  1 7th  Chapter,  is  exhibited  in  the  fame  Table. 
Tor  example  ?  if  the  Center  of  Equiponderation  of  a  Cone  be 
fought  for;  the  Cone  will  be  found  to  be  j  of  its  Cylinder ;  and 
therefore  the  Center  of  its  Equiponderation  will  fo  divide  the 
axis,  that  the  part  next  the  vertex ,  to  the  other  part ,  will  be  as 
3  to  1.  Alfothe  Solid  of  a  three-fided  figure  ofoneMeane,  that 
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is,  a  parabolical  Solid,  feeing  it  is  \ ,  that  is -of  its  Cylinder, 
will  have  its  Center  of  Equiponderation  in  that  point,  which  di¬ 
vides  the  axis  5  fo,  that  the  part  towards  the  vertex  be  double  to 
the  part  towards  the  bale. 

1  o  The  Diameter  of  Equiponderation  of  the  Complement  of 
the  half  of  any  of  thofe  figures  which  are  contained  in  the  Table 
of  the  3d  article  of  the  17  th  Chapter ,  divides  that  line  which  is 
drawne  through  the  Vertex  parallel  and  equall  to  the  bafe  ,  fo, 
that  the  part  next  the  Vertex,  willbeto  the  otherpart,  as  the 
Complete  figure  to  the  Complement. 

For  let  A I C  B(in  the  fame  5  fig.)be  the  halfe  of  a  Parabola,  or 
of  any  other  of  thofe  three-fided  figures  which  are  in  the  Table  of 
the  3d  article  of  the  1 7th  Chap.whofe  Axis  is  AB,  and  bafe  B  C$ 
having  A  D  drawn  from  the  V ertex ,  equall  and  parallel  to  the 
bafe  B  C ;  and  whofe  complete  figure  is  the  parallelogramme 

AlBCD.  LetIQbe  drawne,  at  any  diftance  from  the  fide  C  D, 

but 
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but  parallel  to  it*  and  let  A  D  be  the  altitude  of  the  Complement 
A I C  D ,  and  QJ  a  line  ordinately  applyed  in  it.  Wherefore 
the  altitude  A  L  in  the  deficient  figure  A  I  C  B,is  equal  to 
QJ  the  line  ordinately  applyed  in  its  Complement  \  and  - 
•contrarily  ,  LI  the  line  ordinately  applyed  in  the  figure 
A IC  B  j  is  equall  to  the  altitude  A  Q  in  its  Complement  $  and 
fo  in  all  the  reft  of  the  ordinate  lines  and  altitudes ,  the  mutation 
is  fuch  ,  tnac  that  line  which  is  ordinately  applyed  in  the  figure, 
is  the  altitude  of  its  Complement.  And  therefore  the  proportion 
of  the  altitudes  decreafing,  to  that  of  the  ordinate  lines  decrea¬ 
fing,  being  multiplicate  according  to  any  number  in  the  deficient 
figure ,  is  fubmultiplicate  according  to  the  fame  number  in  its 
Complement.  For  example,  if  A I C  B  be  a  Parabola,  feeing 
the  proportion  of  A  B  to  A  L  is  duplicate  to  that  of  B  C  to  L  f, 
the  proportion  of  AD  to  AQJn  the  Complement  A I C  D(which 
is  the  fame  with  that  of  B  C  to  L I)  will  be  fubduplicate  to  that  of 
C  D  to  QI(which  is  the  fame  with  that  of  A  B  to  A  L);  and  con- 
lequently,  in  a  Parabola  ,  the  Complement  will  be  to  the  Paral- 
lelogramme  as  i  toj  ;  in  a  three-fided  figure  of  two  Meanes,  as 
i  to  4  5  in  a  three-fided  figure  of  three  Meanes ,  as  i  to  5, See.  But 
all  the  ordinate  lines  together  in  A I C  D  are  its  moment ;  and  all 
the  ordinate  lines  in  AICB  are  its  moment.  VVhereiore  the 
moments  of  the  Complements  of  the  halves  of  Deficient  figures 
in  the  Table  of  the  3d  article  of  the  17  th  Chap,  being  compared* 
are  as  the  Deficient  figures  themfelves ;  and  therefore  the  Dia¬ 
meter  of  Equiponderation  will  divide  the  ftraightline  A  D  in 
fuch  proportion ,  that  the  part  next  the  Vertex  lie  to  the  other 
part,  as  the  complete  figure  A  B  C  D  is  to  the  Complement 
AICD.  '  . 

Coroll.  The  diameter  of  Equiponderation  of  thefe  halves,  may 
be  found  by  the  Table  of  the  ?d  article  of  the  17  th  Chapter  in  this 
manner.  Let  there  be  propounded  any  deficient  figure,  namely 
the  fecond  three-fided  figure  of  two  Meanes.  This  figure  is  to  the 
complete  figure  as|  to  i,  that  is  as  3  to  5.  Wherefore  the  Com¬ 
plement  to  the  fame  complete  figure  is  as  2  to  5  ;  and  therefore 
tiie  diameter  of  Equiponderation  of  this  Complement  will  cut 
the  ftraight  line  drawne  from  the  Vertex  parallel  to  the  bafe ,  fo,  - 
that  the  part  next  the  Vertex  will  be  to  the  other  part  as  5  to  2. 

And-. 
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And  in'  like  manner ,  any  other  of  the  faid  three-fided  figures 
being  propounded  ,  if  the  numerator  of  its  fradion  (found  out  in 
the  Table  )  be  taken  from  the  denominator  ,  the  ftraight  line 
drawn  from  the  Vertex  is  to  be  divided,  fo,  that  the  part  next  the 
Vertex  be  to  the  other  part,  as  the  denominator  is  to  the  remain¬ 
der  which  that  fubftra&ion  leaves. 

1 1  The  center  of  Equiponderation  of  the  halfe  of  any  of  thofe 
crooked-lined  figures  which  are  in  the  firft  row  of  the  Table  of 
the  3d  article  of  the  17th  chapter,  is  in  that  ftraight  line,  which  « 
being  parallel  to  the  Axis,  divides  the  bafe  according  to  the  num¬ 
bers  of  the  fraction  next  below  it  in  thefecond  row,  fo,  that  the 
Numerator  be  anfwerable  to  that  part  which  is  towards  the 

Axis.  -  ;  *  1 

Tor  example,  let  the  firft  figure  of  three  Means  be  taken,whole 

half  is  A  B^C  D  (in  the  6th  figure),and  let  the  redangle  ABED 
be  completed.  The  Complement  therefore  will  be  BCDE. 
And  feeing  ABED  is  to  the  figure  ABCD  (by  the  Table) 
as  5  to  4,  the  fame  ABED  will  be  to  the  Complement  BCDE 
as  5  to  1.  Wherefore  if  F  G  be  drawn  parallel  to  the  bafitf 
D  A,  cutting  the  axis ,  fo,  that  A  G  be  to  G  B  as  4  to  5*  the  cen¬ 
ter  of  Equiponderation  of  the  figure  ABC  D,will  (by  the  prece¬ 
dent  article)  be  fomewhere  in  the  fame  F  G.  Again ,  feeing  (by 
the  fame  article)  the  complete  figure  A  B  E  D,  is  to  the  Comple¬ 
ment  B  C  D  E  as  5  to  i,  therefore  if  B  E  and  A  D  be  divided  in 
H  and  I  as  5  to  1 ,  the  center  of  Equiponderation  of  the  Comple¬ 
ment  BCDE  will  be  fomewhere  in  the  ftraight  line  which  con- 
neds  H  and  I.  Let  now  the  ftraight  line  L  K  be  drawn  through 
M  the  center  of  the  complete  figure,  parallel  to  the  bafe*  and 
the  ftraight  line  N  O,  through  the  fame  center  M  ,  perpen¬ 
dicular  to  it^and  let  the  ftraight  lines  L  K  and  F  G  cut  the  ftraight  * 
line  H I  in  P  and  Q.  Let  P  R  be  taken  quadruple  to  P  Q^,  and 
let  R  M  be  drawn  and  produced  to  F  G  in  S.  R  M  therefore  will 
be  to  M  S  as  4  to  1 ,  that  is,  as  the  figure  A  B  C  D  to  its  Comple¬ 
ment  BCDE.  Wherefore  feeing  M  is  the  center  of  the  Com¬ 
plete  figure  ABED:,  and  the  diftances of  R and  S  from  the  cen¬ 
ter  M  be  in  proportion  reciprocal!  to  that  of  the  waight  of  the 
Complement  B  C  D  £  to  the  waight  of  the  figure  A  B  C  D,  R 
and  $  will  either  be  the  centers  of  Equiponderation  of  their  own 
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figures,  or  thole  centers  will  be  in  fome  other  points  of  the  diame- 
tcrs  of  E  quiponderationHIandFG.  But  this  laft  isimpoflible. 
For  no  other  ftraight  line  can  be  drawn  through  the  point  M  ter¬ 
minating  in  the  ftraight  lines  H I  and  F  G,  and  retaining  the  pro¬ 
portion  ofMRtoMS,  that  is,of  the  figure  A  B  C  D  to  its  comple¬ 
ment  BCD  E.  The  center  therefore  of  Equipcnderation  of  the 
figure  A  B  C  D  is  in  the  point  S.  Now  feeing  F  M  hath  the  fame 
proportion  to  QS  which  R  P  hath  to  RQ^  Q.  S  will  be  5  of  thofe 
parts  of  which  PM  is  4,  that  is,  of  which  I N  is  4.  But  I N  or  P  M 
is  2  of  thofe  parts  of  which  E  B  orF  G  is  6  ;  and  therefore  if  it 
be,  as  4  to  5 ,  fo  2  to  a  fourth ,  that  fourth  will  be  2\.  Wherefore 
QS  is  21  of  thofe  parts  of  which  FG  is  6.But  F  CL  is  1 ;  and  there¬ 
fore  F  S  is  jj.Wherefore  the  remayning  part  G  S  is  2*.  So  that  FG 
is  fo  divided  in  S  5  that  the  part  towards  the  Axis ,  is  in  proportion 
to  the  other  part  as  2}  to  373  that  is,  as  5  to  7  ;  which  anlwereth  to 
the  fra&ion  ~  in  the  fecond  row ,  next  under  the  fradion  yin  the 
firft  row.Wherefore  drawing  ST  parallel  to  the  Axis, the  bafe  wii 
be  divided  in  like  manner. 

By  this  Method  it  is  manifeft  ,  that  the  bafe  of  a  Semiparabola 
will  be  divided  into  3  and  55  and  the  bafe  of  the  firft  three-fided 
figure  of  two  Means ,  into  4  and  6;  and  of  the  firft  three-fided 
figure  of  four  Means,  into  6 and  8.  The  fradions  therefore  of 
the  fecond  row  denote  the  proportions  into  which  the  bafes  of  the 
figures  of  the  firft  row  are  divided  by  the  diameters  of  Equipon- 
deration.But  the  firft  row  begins  one  place  higher  then  the  fecond 
row. 

1 2  The  center  of  Equiponderation  of  the  half  of  any  of  the  fi¬ 
gures  in  the  fecond  row  of  the  fame  Table  of  the  3d  article  of  the 
17th  Chapter,  is  in  a  ftraight  line  parallel  to  the  Axis ,  and  divi¬ 
ding  the  bafe  according  to  the  nubers  of  the  fradion  in  the  fourth 
row,  two  places  lower,  fo,  as  that  the  Numerator  be  anfwerable  to 
that  part  which  is  next  the  Axis. 

Let  the  half  of  the  fecond  three-fided  figure  of  two  Means  be 
taken;  and  let  it  be  A  B  C  D  (in  the  7th  Figure)  ;  whofe  comple¬ 
ment  is  B  C  D  E,  and  the  redangle  completed  ABED,  Let  this 
redangle  be  divided  by  the  two  ftraight  lines  L  K  &  N  0,cutting 
one  another  in  the  center  M  at  right  angles;  and  becaufe  ABED 
_  ‘  ‘  Nn  is 
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is  to  A  B  C  D  as  5  to  J  ,  let  A  B  be  divided  in  G,  fo,  that  A  G  to 
v.  r  is  2  to  i  -and  let  F  G  be  drawn  parallel  to  the  bate.Alfo  be- 
crufe  A  B  E  D  is  (by  the  <?ch  article)  to  B  C  D  E  as  5  to  2,  let  B  E 
be  di vided  in  the  point  I,  fo,  that  B I  be  to  I  E  as  5  to  a ;  and  let  I H 
be  drawn  parallel  to  the  Axis, cutting  L  K  and  F  G  in  P  and  Q.Let 
now  P  R  be  fo  taken,  that  it  be  to  P  Q  as  3  to  2  ,  and  let  R  M  be 
drawn  and  produced  to  F  G  in  S.  Seeing  therefore  R  P  is  to  R  Q, 
that  is, R.  M  to  M  S ,  as.  A  6  CD  is  to  its  complement  BCDE ,  and 
theclintcrs of Equiponderacion  of  ABCDand  BCDE  arem 
the  ftraight  lines  F  G  and  H  I,  and  the  center  of  Equiponderation 
of  them  both  together  in  the  point  M ;  R  will  be  the  center  of  the 
Complement  BCDE,  and  S  th«  center  of  the  Figure  A  B  C  D. 
Aid  feeing  P  M,  that  is  IN,  is  to  Q^S,  as  R  P  is  to  R  Q^i  and  I N, 
or  P  M  is  3  of  thofe  parts,  of  which  B  E,  that  is,  F  G  is  14s  there¬ 
fore  CL S  is  5  of  the  fame  parts ;  and  E  I,  that  is  F  Q^and  F  S,9j 
and  G  S,  5 .Wherefore  the  ftraight  line  S  T  being  drawn  parallel 
to  the  Axis, will  divide  the  bafe  AD  into  5  and  9.But  the  fradion  ^ 
is  found  in  the  fourth  row  of  theTable,two  places  below  the  frafti 

on  t  in  the  fecond  row,  ^  , 

Bv  the  fame  method,  if  in  the  fame  fecond  row,  there  be  taken 

the  fecond  three-fided  Figure  of  three  Meanes,  the  center  of  Equi¬ 
ponderation  of  the  half  of  it ,  will  be  found  to  be  in  a  ftraight  line 
parallel  to  the  Axis,  dividing  the  bafe  according  to  the  ambers  of 
the  fradion  two  places  below  in  the  fourth  row.  And  the  lame 

way  ferves  for  all  the  reft  of  the  Figures  in  the  fecond  row.  In  like 
manner,  the  center  of  Equiponderation  of  the  third  three-fided 
Figure  of  three  Means,  will  be  found  to  be  in  a  ftraig  it  me  para 
lefto  the  Axis,  dividing  the  bafe,  fo, that  the  part  next  the  Axis,  be 

to  the  other  part,  as  7  to  1 3 ,  &c.  .  f  . 

Coroll.  The  Centers  of  Equiponderation  of  the  halves  of  the 
faid  Figures  are  known,  feeing  they  are  m  the  mterfedion  ot  the 
ftraight  lines  S  T  and  F  G,  which  are  both  known. 

1 3  The  center  of  Equiponderation  of  the  half  of  any  of  the  r  - 
sures,which(in  the  Table  of  the  3d  Article  01  the  17th  Chap.)are 

compared  with  their  Parallelograms,  being  known -,  the  center  ot 

Equiponderation  of  the  exccfs  of  the  fame  Figure  aoove  its  twin* 
gle,is  alfo  known.  -  ‘  '  “  ' -g  ! 
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For  example,  let  the  Semiparabola  ABC  D  (in  the  8  th  Fie.) 
be  taken-,  whofe  Axis  is  A  B;  whole  complete  Figure  is  ABB  D$ 
and  whofe  excefs  above  its  triangle  is  B  C  D  B.  "Its  center  of  E- 
quiponderation  may  be  found  out  in  this  manner. he t  FG  be  drawn 
parallel  to  the  bale,  fo,that  A  F  be  a  third  part  of  the  Axis;  and  let 
HI  be  drawn  parallel  to  the  Axis, fo, that  A  H  be  a  third  part  of  the 
bafe.  This  being  done, the  center  of  Equiponderation  of  the  trian¬ 
gle  A  B  D,  will  be  I.  Agant,  let  K  L  be  drawn  parallel  to  the  bale, 
lo,that  A  Kbe  to  A  B  as  2  to  5* and  M  N  parallel  to  the  Axis ,  fo, 
that  A  M  be  to  A  D  as  3  to  8;and  let  M  N  terminate  in  the  ftraight 
lineKL.  The  center  therefore  of  Equiponderation  of  the  Para¬ 
bola  ABC  D  is  N;  and  therefore  we  have  the  centers  of  Equi¬ 
ponderation  of  the  Semiparabola  ABC  D,  and  of  its  part  the 
triangle  A  B  D.  That  we  may  now  finde  the  Center  of  Equipon¬ 
deration  of  theremayning  part  BC  D  B,  let  IN  be  drawn  and 
produced  to  O,  fo,  that  N  O  be  triple  to  I N  5  and  O  will  be  the 
center  fought  lor.  For  feeing  the  waight  of  A  B  D,  to  the  waight 
ofBC  DB  is  in  proportion  reciprocal!  to  that  of  the  ftraight  line 
N  O  to  the  ftraight  line  IN;  and  N  is  the  center  of  the  whole, 
and  I  the  center  of  the  triangle  ABD;  O  will  be  the  center  of 
the  remaining  part ,  namely,  of  the  figure  B  D  C  B ;  which  was 
to  be  found. 

Coroll.  The  Center  of  Equiponderation  of  the  figure  BDCB, 
is  in  the  concourie  of  two  ftraight  lines,  whereof  one  is  paral¬ 
lel  to  the  bafe,  and  divides  the  Axis,  fo,  that  the  part  next  the 
bafe  be  }  or  Tf  of  the  whole  Axis  ;  the  other  is  parallel  to  the  Ax¬ 
is,  and  fo  divides  the  bafe,  that  the  part  towards  the  Axis  be  \  or 
~  of  the  whole  bafe.  For  drawing  OP  parallel  to  the  bafe,it  will 
be  as  I N  to  N  O ,  fo  F  K  to  K  P,  that  is,  fo  i  to  or  5  to  1 5 .  But 
A  F  is  tt  or  \  of  the  whole  A  B*  and  A  K  is  Tf  or  and  F  K  rb  and 
K  P  TT ;  and  therefore  A  P  is  Tf  of  the  Axis  A  B.  Alfo  A  H  is  ^  or 
db  and  A  or  s|of  the  whole  bafe;  and  therefore  O  Q.  being 
drawn  parallel  to  the  Axis,  M  (which  is  triple  to  H  M)  will  be 
t*.  Wherefore  A  Qis  ~Jor  ~  of  the  bafe  A  D. 

The  excefles  ol  the  reft  of  the  three-fided  figures  in  the  firft  row 
oftheTableof  the  3d  article  of  the  17th  Chapter,  have  their 
centers  of  Equiponderation  in  two  ftraight  lines  which  divide  the 

N  n  2  Ax- 
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Axis  and  bafe  according  to  thofe  fra&ions,  whichadde4  to  the 
numerators  of  the  fractions  of  a  Parabola  7|  and  and  6  to  the 
denominators,  in  this  mannner, 

In  a  Parabola*  The  Axis  ??,  The  Bafe  *  * 

In  the  firft  three-fided  figure,  The  Axis  ,77*  The  Bafe 
In  the  fecond  three-fided  figure,The  Axis  if, The  Bafe  &c« 

And  by  the  fame  method*  any  man  (if  it  be  worth  the  paines) 
may  find  out  the  centers  of  Equiponderation  of  the  exceficsa- 
foove  their  triangles  of  the  reft  of  the  figures  in  the  fecond  6c  third 
#ow  *&c. 

14  The  center  of  Equiponderation  of  the  Sedtorof  a  Sphere 
(that  is,  of  a  figure  compounded  of  a  right  Cone  whofe  Vertex  is 
the  center  of  the  Sphere, and  the  portion  of  the  Sphere  whofe  bafe 
is  the  fame  with  that.of  the.  Cone),divides  the  ftraight  line  which 
Is  made  of  the  Axis  of  the  Cone  andhalfe  the  Axis  of  the  por¬ 
tion  together  taken,  fo,  that  the  part  next  the  Vertex  be  triple  to 
the  other  part , ,  or  to  the  whole  ftraight  line ,  as  3  to  4. 

For  let  ABC  (in  the  9th  fig.)be  theSe&orofa  Sphere,  whofe 
Vertex  is  the  center  of  the  Sphere  A  5.  whofe  Axis  is  A  D  ;  and 
the  circle  upon  B  C  is  the  common  bafe  of  the  portion  of  the 
Sphere  andof  the  Cone  whofe  Vertex  is  A;  the  Axis  of  which 
portion  is  E  D.,  and  the  halfe  thereofFD;  and  the  Axis  of  the 
Cone*  A  E.  Laftly  let  A  G  bef of  the  ftraight  line  AF.  I  fay  G 
is  the  center  of  Equiponderation  of  the  Se<ftor  A  B  C. 

Let  the  ftraight  line  F  H  be  drawne  of  any  length,  making  right 
angles  with  A  F  at  F  5  and  drawing  the  ftraight  line  A  H*  let  the 
triangle  AFH  be  made.  Then  upon  the  fame  center  A  let  any 
arch  I K  be  drawne  ,  cutting  A  DinLs  audits  chord,  cutting 
AD  in  M  *  and  dividing  M  L  equally  in  N ,  let  N  O  be  drawne 
parallel  to  the  ftraight  line  F  H ,  and  meeting  with  the  ftraight 
line  AHinO..  & 

Seeing  now  BDC  is  the  Spherical  Superficies  of  the  portion  cut 
<orr  with  a  plain  palling  through  B  C,and  cutting  the  Axis  at  right 
bogles*  and  feeing  FH  divides  ED  the  Axis  of  the  portion  into 
two  equal  parts  in  F*  the  center  of  . Equiponderation  of  the  Supers 

fiaes 
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ficies  BDC  will  beinF  (by  the  8th  article);  and  for  the  fame 
reafon  the  center  of  Equiponderadon  of  the  Superficies  I  L  K  (K 
being  in  the  ftraight  line  A  C)  will  be  in  N.  And  in  like  manner, 
if  therewere  drawne  between  the  center  of  the  Sphere  A  and  the 
outermoft  Spherical  Superficies  of  the  Sector,  arches  infinite  in 
number,  the  centers  ot  Equiponderadon  ot  the  Sphericall Su¬ 
perficies  in  which  thofe  arches  are, ,  would  be  found  to  be  in 
that  part  of  the  Axis,  which  is  intercepted  between  the  Superfi¬ 
cies  it  felfe  and  a  plaine  palling  along  by  the  chord  of  the  arch, 
and  cutting  the  Axis  in  the  middle  at  right  angle  s. 

Let  it  now  be  luppofed  that  the  moment  of  the  outermoft  fphc- 
ricall  Superficies  B  D  C  is  F  H.  Seeing  therefote  the  Superficies 
BDC  is  to  the  Superficies  I L  K  in  proportion'  duplicate  to  that 
of  the  arch  B  D  C  to  the  arch  ILK,  that  is,  of  BE  to  I  M. ,  that 
is,  of  FH  to  NO;  let  it  be  as  F  H  to  N  O,  fo  N  O  to  another  N  P; 
and  again ,  as  N  O  to  N  P,fo  N  P  to  another  N  and  let  this  be 

done  Fn  all  the  ftraight  lines  parallel  to  the  bafe  F  H  that  can 
poflibly  be  drawn  between  the  bafe  and  the  vertex  of  the 
triangle  A  F  H.  If  then  through  all  the  points  Q. there  be 
drawn  the  crooked  line  AQH,  the  figure  AFHQA-  will  be 
die  complement  of  the  firft  three-fi.led  figure  of  two  Meanes; 
and  the  fame  will  alfo  be  the  moment  of  all  the  Sphericall  Super¬ 
ficies  of  which  the  Solid  Se£tor  A  B  C  D  is  compounded  ;  and  by 
confequent  5  the  moment  of  theSe&or  it  felfe.  Let  now  FHbe* 
underftood  to  be  the  femidiametcr  of  the  bafe  of  a  right  Core, 
whole  fide  is  A  H,and  Axis  A  F.Wherfore  feeing  the  bales  of  the 
Cones  which  paffe  through F  and  N  and  the  relt  of  the  points  of 
the  Axis,  are  in  proportion  duplicate  to  that  of  the  ftraight  lines 
F  H  and  N  0,&c.the  moment  of  all  the  bafes  together,  that  is,  of 
the  whole  Cone,  will  be  the  figure  it  felf  A  F  H  Q.A  ^  and  there¬ 
fore  the  center  of  Equiponderation  of  the  Cone  AFH  is  the  fame 
with  that  of  the  lolidSeftor.  Wherefore  feeing  AG  is^  of  the 
Axis  ft  F,  the  center  of  Equiponderation  of  the  Cone  A  F  H  is  in 
G*  and  therefore  the  center  of  thefolid  Secftor  is  in  G  alfo  ,  and  < 
divides  the  part  A  F  of  the  Axis,  fo,  that  A  G  is  triple  to  G  F^ , 
that  is,  A  G  is  to  A  F  as  3  to  4;  which  was  to  be  demonftrated. 

.t  Note,  that  when  the  Seitorisa  Hemifphere,  the  Axis  of  the 
1  Cone- 
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Cone  vanifheth  into  that  point  which  is  the  center  of  the  Sphere; 
and  therefore  itaddeth  nothing  to  half  the  Axis  of  the  portion. 
Wherefore  3  if  in  the  Axis  of  the  Hemifphere,  there  be  taken 
from  the  center  5  •?  of  halfe  the  Axis,  that  is,  *  of  the  Semidiame¬ 
ter  of  the  Sphere ,  there  will  be  the  center  of  Equiponderation  of 
the  Hemifphcre. 
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Chap.  XXIV. 
0/Refraaion  and  Reflection. 

t  Definitions.  2  In  perpendicular  ^Motion  there  is  no  Refraction. 

3  Things  thrown  out  of  a  thinner  into  a  thicker  Medium ,  are  fo  refrattedy 
that  the  Angle  RefraHed  is  greater  then  the  Angle  of  Inclination.  4  8n« 
deavour  which  from  one  point  tendeth  every  way  ,  will  be  fo  Re fr ailed,  as 
that  the  fine  of  the  lAngle  %ef railed  ,  will  be  to  the  fine  of  the  zAngle 
of  Inclination ,  as  the  Denfity  of  the  fir fi  CMedium  is  to  the  Denfity  of 
the  fecond  Medium,  reciprocally  taken.  5  The  fine  of  the  Ref  railed  Angle 
in  one  Inclination  is  to  the  fine  of  the  RefraUed  Angle  in  another  Inclination ,. 
as  the  fine  of  the  Angle  of  that  Inclination  is  to  the  fine  of  the  Angle  of  this 
Inclination,  6  If  two  lines  of  Incidence, having  equal  Inclination,  be  the  one 
in  a  thinner?  the  other  in  a  thicker  Medium,  the  fine  of  the  angle  of  Inclina¬ 
tion  will  be  a  Mie an  proportional  between  the  two  fines  of  the  Refr ailed  angles . 
7  If  the  angle  of  Inclination  be  f emir  ell,  and  the  line  of  Inclination  be  in 
the  thicker  Medium,  and  the  proportion  of  their  Den fities  be  the  fame  with 
that  of  the  Diagonal  to  the  fide  of  a  h  quare^and  the  feparating  Superficies  be 
plain,the  Refr  ailed  line  will  be  in  the  feparating  Superficies.  8  If  a  Body  be 
carried  in  a  firaight  line  upon  another  Body  >  and  do  not  penetrate  the  famex 
but  be  r e field ed  from  itj  the  angle  of  Reflexion  will  be  equal  to  the  tAngle  of 
Incidence.  9  The  fame  happens  in  the  generation  of  tjMotion  in  the  line  of 
Incidence. 

I.  Definitions .. 

1  TJ  EFRACTION,  is  the  breaking  of  that  ftraight  Line;,  in 
Jt\_  which  a  Body  is  moved  3  or  its  Action  would  proceed  in 

one  and  the  fame  Medium5into  two  ftraight  lines5by  realon  of 
the  different  natures  of  the  two  Mediums. 

2  The  former  of  thefe  is  called  the  Line  of  Incidence  5  the  later 
the  Ref  railed  Line. 

j  The  Point  of  Refraltionyis  the  common  point  of  the  Line  of  In¬ 
cidence  and  of  the  Refrafted  Line, 

4  The 


/ 


4  The  RefraBing  Superficies^  which  alfo  is  the  Separating  Superficies 
of  the  two  Mediums^  is  that  in  which  is  the  point  of  Refra- 

drion. 


4 

5  Th c  Angle  RefraBedy  is  that  which  theRefraded  Line  makes 
in  the  point  of  Refradion  ,  with  that  Line  which  from  the 
fame  point  is  drawn  perpendicular  to  the  feparating  Superfi¬ 
cies  in  a  different  Medium. 

6  The  Angle  of  RefraBion^  that  which  the  Refraded  line  makes 
with  the  Line  of  Incidence  produced. 

7  The  Angle  of  Inclination ,  is  that  which  the  Line  of  Incidence 
makes  with  that  Line  which  from  the  point  of  Refradion  is 
drawn  perpendicular  to  the  feparating  Superficies. 

8  The  Angle  of  Incidence ?  is  the  Complement  to  a  right  Angle  of 

the  Angle  of  Inclination.  , 

And  fo,(in  the  firft  Figure)the  RefraBion  is  made  in  A  B  F.The 
RefraBed  Line  is  B  F.  The  Line  of  Incidence  is  A  B.  The  Point  of 
Incidenceyand  of  RefraBion  is  B.  The  RefraBing  or  Separating  Su¬ 
perficies  is  D  B  E.The  Line  of  Incidence  produced  direBly  is  ABC 
’The  Perpendicular  to  the  feparating  Superficies  isBH.  The 
Angle  of  RefraBion  is  C  B  F.  The  Angle  RefraBed  is  H  B  F. 
The  Angle  of  Inclination  is  A  B  G  or  H  B  C.The  Angle  of  Inci¬ 
dence  is  A  B  D. 

9  Moreover  the  Thinner  Mediumy  is  underftood  to  be  that  ill 
which  there  is  lefs  refiftance  to  Motion  or  to  the  generation  of 
Motion;  8c  the  Thicker y  that  wherin  there  is  greater  refiftance. 

10  And  that  Medium  in  which  there  is  equal  refiftance  every 
w  her  Co  is  a  Homogeneous  Medium,  All  other  Mediums  are  Hete¬ 
rogeneous o 

2  If  a  Body  pafs3  or  there  be  generation  of  Motion  ?  from  one 
Medium  to  another  of  different  Denfity  5  in  a  line  perpendicular 
to  the  Separating  Superficies*,  there  will  be  no  Refradion. 

•  For  feeing  on  every  fide  of  the  perdendicular  all  things  in  the 
Mediums  are  fuppofed  to  be  like  and  equal ;  if  the  Motion  it  felf 
be  fuppofed  to  be  perpendicular)  the  Inclinations  alfo  will  be  e- 
quaL  or  rather  none  at  all;  and  therefore  there  can  be  no  caufe5 

from  which  Refradion  maybe  inferred  to  be  on  one  fide  of  the 

per- 
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perpendicular, which  wil  not  coclude  the  fame  Refradion  to  be  on 
the  other  fide.Which  being  fo,  Refradion  on  one  fide  will  deftroy 
Refradion  on  the  other  fide  ;  and  confequently,  either  the  Refra¬ 
ded  line  will  be  every  where,  (which  is  abfurd) ,  or  there  will  be 
no  Refraded  line  at  all;  which  was  to  be  demonftrated. 

Corel.  It  is  manifeft  from  hence, that  the  caufe  of  Refradion  con- 
fifteth  onely  in  the  obliquity  of  the  line  of  Incidence ,  whether  the 
Incident  Body  penetrate  both  the  Mediums ,  or  without  penetra¬ 
ting,  propagate  motion  by  PrefTure  onely. 

3  If  a  Body ,without  any  change  of  fituation  of  its  internal  parts, 
as  a  ftone ,  be  moved  obliquely  out  of  the  thinner  Medium,  and 
proceed  penetrating  the  thicker  Medium ;  and  the  thicker  Me¬ 
dium  be  Fuch,  as  that  its  internal  parts  being  moved, reftore  thern- 
felves  to  their  former  fituation  jthe  angle  Refraded  will  be  greater 
then  the  angle  of  Inclination. 

For  let  D  B  E  (in  the  fame  firft  figure)  be  the  feparating  Super¬ 
ficies  of  two  Mediums;  and  let  a  Body  ,as  a  ftone  thrown,  beun- 
derftood  to  be  moved  as  is  fuppofed  in  the  ftraight  line  ABQand 
let  A  B  be  in  the  thinner  Medium,  as  in  the  Aire ;  and  B  C  in  the 
thicker,as  in  the  W ater.  I  fay  the  ftone,  w«h  being  thrown,ismoved 
in  the  line  A  B,will  not  proceed  in  the  line  B  C ,  but  in  fome  other 
line,  namely  that ,  with  which  the  perpendicular  B  H  makes  the 
Refraded .angle  H  B  F  greater  then  the  angle  of  Inclination  HBC. 

For  feeing  the  ftone  coming  from  A,  and  falling  upon  B,  makes 
that  which  is  at  B  proceed  towards  H,  and  that  the  like  is  done  in 
all  the  ftraight  lines  which  are  parallel  to  B  H ;  and  feeing  the 
parts  moved  reftore  themfelves  by  contrary  motion  in  the  lame 
line;  there  will  be  contrary  motion  generated  in  H  B,  and  in  all  the 
ftraight  lines  which  are  parallel  to  it.  Wherefore  the  motion  of  the 
ftone  will  be  made  by  the  concourfe  of  the  motions  in  A  G,  that  is, 
in  D  B,  and  in  G  B,  that  is, in  B  H,  and  laftly,  in  H  B,that  is,  by  the 
concourfe  of  three  motions.  But  by  the  concourle  of  the  motions  in 
A  G  and  B  H,  the  ftone  will  be  carried  to  C  ;  and  therefore  by  ad¬ 
ding  the  motion  in  H  B ,  it  will  be  carried  higher  in  lome  other 
line,  as  in  BF,  and  make  the  angle  HBF  greater  then  the  angle 
H  B  C. 

And  from  hence  may  be  derived  the  cauie ,  why  Bodies  which 

O  o  are 


1 


*gz  of  the  PROPORTION  S  of  Part  3.  1 

arc  thrown  in  a  very  oblique  line,  if  either  they  be  any  thing  flat?  ! 
or  be  thrown  with  great  force,will  when  they  fail  upon  the  water* 
be  caft  up  again  from  the  water  into  the  aire. 

For  let  A  B  ( in  the  2d  figure)  be  the  fuperficics  of  the  water;in- 
to  which  from  the  point  C,let  a  ftone  be  thrown  in  the  ftraight  line 
C  A, making  with  the  line  BA  produced  a  very  little  angle  CAD; 
and  producing  B  A  indefinitely  to  D,  let  C  D  be  drawn  perpendi¬ 
cular  to  it,  and  A  E  parallel  to  C  D.  The  ftone  therefore  will  be 
moved  in  C  A  by  the  concourfe  of  two  motions  mCD  and  D  A, 
whofe  velocities  are  as  the  lines  themfelves  C  D  and  D  A.  And 
from  the  motion  in  C  D  and  all  its  parallels  downwards,  as 
foon  as  the  ftone  falls  upon  A,  there  will  be  Reaction  upwards,  be- 
cauf«  the  water  reftores  it  felt  to  its  former  fituation.  If  now  the 
ftone  be  thrown  with  fufficient  obliquity,  that  is,  if  the  ftraight 
line  C  D  be  (hort  enough,  that  is,  if  the  endeavour  of  the  ftone 
downwards  be  lefs  then  theRea&ion  of  the  water  upwards,that  is, 
lefs  then  the  endeavour  it  hath  from  its  own  gravity,(for  that  may 
be),  the  ftone  will(by  reafon  of  the  excefs  of  the  endeavour  which 
the  water  hath  to  reftore  it  felf ,  above  that  which  the  ftone  hath 
downwards)  be  railed  again  above  the  Superficies  AB,  and  be 
carried  higher,  being  refie&ed  in  a  line  which  goes  higher,  as  the 
line  AG. 

4  If  from  a  point,  whatfoever  the  Medium  be  ,  Endeavour  be 
propagated  every  way  into  all  the  parts  of  that  Medium  -  and  to 
the  fame  Endeavour  there  be  obliquely  oppoled  another  Medium 
of  a  different  nature,  that  is,either  thinner  or  thickcr;that  Endea¬ 
vour  will  be  forefradied,  that  the  fine  of  the  angle  Refraded,  to 
the  fine  of  the  angle  of  Inclination,will  be  as  the  denfity  of  the  firft 
Medium  to  the  denfity  of  the  fecond  Medium,  reciprocally  ta¬ 
ken.  *  ;  •  :  i  .■  ■.«  j:.v,  -  j 

Firft,  let  a  Body  be  in  the  thinner  Medium  in  A  (Figure  3d.); 
and  let  it  be  underftood  to  have  eudeavour  every  way,  and  confe- 
quently  that  its  endeavour  proceed  in  the  lines  A  B  and  A  b ;  to 
which  let  B  b  the  fuperficies  of  the  thicker  Medium  be  obliquely 
oppofedin  Bandi,  fothat  AB  and  A b be  equal;  and  let  the 
ftraight  line  B  b  be  produced  both  wayes.  From  the  points  B  and  b 
let  the  perpendiculars  B  C  and  be  be  drawn,  and  upon  the  centers 
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B  and  and  at  the  equal  diftances  BA  and£A,  let  the  Circles 
A  C  and  A  c  be  defcribed,  cutting  B  C  and  b  c  in  C  and  r,  and  the 
fame  C  B  and  cb  produced  in  D  and  d ,  as  alfo  AB  and  Kb  pro¬ 
duced  in  E  and  e.  Then  from  the  point  A  to  the  ftraight  lines 
B  C  and  be  let  the  perpendiculars  AF  and  A/ be  drawn.  A  F 
therefore  will  be  the  fine  of  the  angle  of  Inclination  of  the  ftraight 
line  A  B,  and  A/the  fine  of  the  angle  of  Inclination  of  the  ftraight 
line  A  h,  which  two  Inclinations  are  by  conftrudion  made  equal.  X 
fay,  as  the  denfity  of  the  Medium  in  which  are  BC  and  bc>  is 
to  the  denfity  of  the  Medium  in  whicn  are  B  D  and  b  d ,  fo  is  the 
fine  of  the  angle  RefraCed,  to  the  fine  of  the  angle  of  Inclination. 

Let  the  ftraight  line  F  G  be  drawn  parallel  to  the  ftraight  line 
A  B,  meeting  with  the  ftraight  line  b  B  produced  in  G. 

Seeing  therefore  A  F  and  B  G  are  alfo  parallels,  they  will  be  e- 
qualj  andconfequent-ly,  the  endeavour  in  A  F  is  propagated  in  the 
fame  time,  in  which  the  endeavour  in  B  G  would  be  propagated 
if  the  Medium  were  of  the  lame  denfity.  But  becaufe  B  G  is  in  a 
thicker  Medium,  that  is,  in  a  Medium  which  refills  the  endeavour 
more  then  the  Medium  in  which  AT  is,  the  endeavour  will  be 
propagated  lefs  in  BG  then  in  A  F,  according  to  the  propor¬ 
tion  wTiich  the  denfity  of  the  Medium  in  which  A  F  is,  hath  to  the 
denfity  of  the  Medium  in  which  B  G  is.  Let  therefore  the  denfity 
of  the  Medium  in  which  B  G  is ,  be  to  the  denfity  of  the  Medium 
in  which  A  F  is,  as  B  G  is  to  B  H;  and  let  the  meafure  of  the  time 
be  the  Radius  of  the  Circle.  Let  H I  be  drawn  parallel  to  B  D, 
meeting  with  the  circumference  in  I,  and  from  the  point  I  let  I K 
be  drawn  perpendicular  to  B  D;  whicn  being  done ,  BH  and.  I K 
will  be  equaled  I K  will  be  to  A  F,as  the  denfity  of  the  Medium 
in  which  is  A  F  ,  is  to  the  denfity  of  the  Medium  in  which  is  I K. 
Seeing  therefore  in  the  time  A  B  (wnich  is  the  Radius  of  the 
Circle)  the  endeavour  is  propagated  in  A  F  in  the  thinner  Me¬ 
dium,  it  will  be  propagated  in  the  fame  time,  that  is ,  in  the  time 
B I  in  the  thicker  Medium  from  K  to  I.  Therefore  B I  is  the  Retra¬ 
ced  line  of  the  line  of  Incidence  AB;  and  IK  is  the  fine  01  t  e 
angle  RefraCed;  and  AF,  tbefineof  the  angle  of  Inclination. 
W  herefore  feeing  I K  is  to  A  F  ,  as  the  denfity  of  tne  Medium  in 
which  is  AF  to  the  denfity  of  the  Medium  in  whicn  is  I  K; 

it'  will  be  as  the  denfity  of  the  Medium ’in  which  is  AF,  (or 
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3  C)  to  the  denfity  of  the  Medium  in  which  is  IK  (or  B  D),fo  the: 
fine  of  the  angle  Refraded  to  the  fine  of  the  angle  of  Inclination. 
And  by  the  fame  reafon  it  may  be  {hewn,  that  as  the  denfity  of 
the  thinner  Medium  is  to  the  denfity  of  the  thicker  Medium,  fo 
will  K I  the  fine  of  the  angle  Refraded  be  to  A  F  the  fine  of  the 
Angle  of  Inclination. 

Secondly,  let  the  Body  which  endeavoureth  every  way ,  be  in 
the  thicker  Medium  at  L.  If  therefore  both  the  Mediums  were  of 
the  fame  denfity,  the  endeavour  of  the  Body  in  I B  would  tend  di- 
redly  to  L  ;  and.  the  fine  of  the  angle  of  Inclination  L  M  would  be 
equal  to  I K  or  B  H.  But  bccaule  the  denfity  of  the  Medium  in 
wnich  is  IK, to  the  denfity  of  the  Medium  in  which  is  L  M,is  as  BH 
toB  G,  that  is,  to  A  F,the  endeavour  will  be  propagated  further 
in  the  Medium  in  which  L  M  is,  then  in  the  Medium  in  which  IK 
is,  in  the  proportion  of  denfity  to  denfity ,  that  is,  of  M  L  toAF. 
Wherefore  B  A  being  drawn,  the  angle  Refracted  will  be  C  B  A,, 
audits  fine  A F.. But  LM  is  the  fine  of  the  angle  of  Inclination;, 
and  therefore  again,  as  the  denfity  of  one  Medium  is  to  the  denfi- 
^yofthe  different  Medium^,  fi>reciprocally  is  the  fine  of  theangjfe- 
SLefraded  to  the  fine  of  the  angle  of  Inclination^  which  was  to  be 
demDuftrated, 

fe  this  Demonftration,  I  have  made  the  feparating  Superficies 
Mi  plain  by  conftrudion.  But  though  it  were  concave  or  convex, 
die Theoreme  would neverthelefs  be  true.  For  the  Refradion  be- 
Sug.  made  in  th e  point  Bof  the  plain  feparating  Superficies  ,  if  a 
cuooked  line,  as  P  Q^be  drawn,  touching  the  feparating  line  in  the 
neither  the  Refraded  line  B  I,*nor  the  perpendicular  B  D 
will  he  altered;  and  the  Refraded  angle  KB1,  as  alfo  its  fine  K  E 
will  be  ftill  the  fame  they  were. 

5  The  fine  of  the  angle  Refraded  in  one  Inclination,  is  to  the 
line  of  the  angle  Refraded  in  another  Inclination,  as  the  fine  of 
the  angle  of  that  Inclination  to  the  fine  of  the  angle  of  this  Incli¬ 
nation; 

For  feeing  the  fine  of  the  Refraded  angle  is  to  the  fine  of  the 
^igle  of  Inclination, (whatfoever  that  Inclination  be)as  the  denfity 
of  one  Medium})  to  the  denfity  of  the  other  Medium  ;  the  proporti¬ 
on  ofthc  fine  of  the  Refraded  angle,  to  the  fine  of  the  angle  of  In- 
dination,wiU  be  compounded  of  the  proportions  of  denfity  to  den- 
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fity  ,and  of  the  line  of  the  angle  of  one  Inclination  to  the  fine  of  the 
angle  of  the  other  Inclination.  But  the  proportions  of  the  dcnfities 
in  the  fame  Homogeneous  Body,  are  fuppofed  to  be  the  fame. 
Wherefore  Refracted  angles  in  different  Inclinations ,  are  as  the 
fines  of  the  angles  of  thofe  Inclinations  ;  which  was  to  be  demon- 
ftrated. 

6  If  two  lines  of  Incidence  having  equal  inclination,be  the  one 

in  a  thinner,  the  other  in  a  thicker  Medium^the  fine  of  the  angle  of 
their  Inclination  ,  will  be  a  mean  proportional  between  the  two 
fines  of  their  angles  Refraded.  A-  ' 

For  let  the  ftraight  line  AB(in  the  fame  3d  figure)have  its  Incli¬ 
nation  in  the  thinner  Medium,  and  be  refracted  in  the  thicker  Me¬ 
dium  in  B 1 5  and  let  E  B  have  as  much  Inclination  in  the  thicker 
Medium,  and  be  refraded  in  the  thinner  Medium  in  B  S;  and  let 
R  S  the  fine  of  the  angle  Refraded  be  drawn.  I  fay  the  ftraight 
lines  RS,AF  and  IK  are  in  continual  proportion.  For  it  is,  as  the 
denfity  of  the  thicker  Medium  to  the  denfity  ot  the  thinner  Me- 
dium,fo  R  S  to  A  F.But  it  is  alfo,as  the  denfity  of  the  fame  thicker 
Medium, to  that  of  the  fame  thinnerMedium,fo  AF  toIK.Where- 
foreR  S.  A  F  : :  A  F.  I  Kare  propoortionals;  that  is,  R  S,  A  F  and 
I K are  in  continual  proportion,  and  AF  is  the  Mean  proportio¬ 
nal;  which  was  to  be  proved. 

7  If  the  angle  of  Inclination  be  femired ,  and  the  line  of  Incli¬ 
nation  be  in  the  thicker  Medium,  and  the  proportion  of  the  Denfi- 
ties  be  as  that  of  a  Diagonal  to  the  fide  of  its  Square,  and  the 
feparating  Superficies  be  plain,  the  Refraded  line  will  be  in  that 
feparating  Superficies. 

For  in  the  Circle  A  C  (in  the  4tRfigure  )  let  the  angle  of  Incli¬ 
nation  A  B  C  be  an  angle  of  45  degrees.  Let  CB  be  produced  to 
the  Circumference  in  D;  &  let  C  E(the  fine  ol  the  angle  £BC)be 
drawn;  to  whichjet  B  F  be  taken  equal  m  the  feparating  line  B  G. 
B  C  E  F  will  therefore  be  a  Parallelogram,  &  F  E  &  B  C,  that  is, 
F  E  and  B  G  equal.Let  AG  be  drawn,namely,the  Diagonal  of  the 
Square  whofe  fide  is  B  G;  and  it  will  be ,  as  AG  to  E  F,  fo  B  G 
to  B  F;&  fo(by  fuppofition)the  denfity  of  the  Medium  in  which  C 
is,  to  the  denfity  of  the  Medium  in  which  D  is;  and  fo  aifo  the  fine 

©£  the  angle  Refraded  to  the  fine  of  the  angle  of  Inclination. 

*  Draw- 
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Drawing  therefore  F  D,  &  from  D  the  line  D  Hperpendicular  to 
A  B  produced,  DH  will  be  the  fine  of  the  angle  of  Inclination.  And 
feeing  the  fine  of  the  angle  Refra&ed  is  to  the  fine  of  the  angle  of 
Inclination,  as  the  denfity  of  the  Medium  in  which  is  C ,  is  to  the 
denfity  of  the  Medium  in  which  is  D,  that  is ,  (by  fuppofition)  as 
A  G  is  to  F  E, that  is, as  D  H  is  to B  G^and  feeing  D  H  is  the  fine  of 
the  angle  of  Inclination, B  G  will  therefore  be  the  fine  of  the  angle 
Refra&ed.  Wherefore  B  G  will  be  the  Refra&ed  line,  and  lye  in 
the  plain  feparating  Superficies  5  which  was  to  be  demonftrated. 

Coroll.  It  is  therefore  manifeft ,  that  when  the  Inclination  is 
greater  then  45  degrees,  as  alfo  when  it  is  lefs,  provided  the  denfi¬ 
ty  be  greater,it  may  happen  that  the  Refra&ion  will  not  enter  the 
thinner  Medium  at  all. 

8  If  a  Body  fall  in  a  Straight  line  upon  another  Body ,  and  do 
not  penetrate  it,  but  be  reflected  from  it,  the  angle  of  Reflexion 
will  be  equal  to  the  angle  of  Incidence. 

Let  there  be  a  Body  at  A  (in  the  5  th  figure),  which  falling  with 
ftraight  motion  in  the  line  A  C  upon  another  Body  at  C ,  pafleth 
no  further,  but  is  refle&ed;  and  let  the  angle  of  Incidence  be  any 
angle,  as  A  C  D.  Let  the  ftraight  line  C  E  be  drawn  ,  making 
with  D C  produced  the  angle  E  G  F  equall  to  the  angle  ACD; 
and  let  A  D  be  drawn  perpendicular  to  the  ftraight  line  D  F. 
Alfo  in  the  fame  ftraight  line  D  F  let  C  G  be  taken  equall  to  C  D; 
and  let  the  perpendicular  G  E  be  raifed,cutting  C  E  in  E.This  be¬ 
ing  done,  the  triangles  A  C  D  and  EGG  will  be  equall  and  like. 
Let  C  H  be  drawn  equal  and  parallel  to  th  e  ftraight  line  A  D; 
and  let  HC  be  produced  indefinitely  to  I.  Laftly  let  E  A  be 
drawn,  which  will  pafle  through  H,  and  be  parallel  and  equall  to 
G  D.  I  fay  the  motion  from  A  to  C  in  the  ftraight  line  of  Inci¬ 
dence  AC,  will  be  reflected  in  the  ftraight  line  C  E. 

For  the  motion  from  A  to  C  is  made  by  two  coefficient  or  con¬ 
current  motions ,  the  one  in  A  H  parallel  to  D  G ,  the  other  in 
A  D  perpendicular  to  the  fame  D  G;  of  which  two  motions,  that 
in  A  H  workes  nothing  upon  the  Body  A  after  it  has  been  moved 
as  farre  as  C,becaufe  (by  fuppofition)it  doth  not  pafle  the  ftraight 
line  DG;  whereas  the  endeavour  in  A  D ,  that  is  in  H  C,  work- 
eth  further  towards  I,  But  feeing  it  doth  onely  prefle  and  not  pe- 

'  netrate 
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netrate  5  there  will  be  reaXion  in  H,  which  caufeth  motion 
from  C  towards  ?H*  and  in  the  mean  time  die  motion  in  H  E  re- 
maines  the  fame  it  was  in  A  H  ^  and  therefcre.the  Body  will  now 
be  moved  by  the  concourie  of  two  motions  in  C  H  and  H  E,which 
are  equall  to  the  two  motions  it  had  formerly  in  AH  andHC. 
Wherefore  it  will  be  carried  on  in  C  B.The  angle  therefore  of  Re¬ 
flexion  will  be  E  C  G  3  equall  ( by  conftruXion )  to  the  angle 
ACD^  which  was  to  be  demcnftrated. 

Now  when  the  Body  is  confidered  but  as  a  point  ?  it  is  all  one* 
whether  the  Superficies  or  line  in  which  the  RefleXion  is  made, 
be  ftraight  or  crooked ;  for  the  point  of  Incidence  and  Reflexion 
C,  is  as  well  in  the  crooked  line  which  toucheth  D  G  in  C,  as  in 
D  G  it  felfe. 

p  But  if  we  fuppofe  that  not  a  Body  be  moved, but  forne  Endea¬ 
vour  onely  be  propagated  from  A  to  C  ,  the  Demonftratio  n  will 
neverthclefle  be  the  fame.  For  all  Endeavour  is  motion,  and 
when  it  hath  reached  the  Solid  Body  in  C  ,  it  prefleth  it ,  and 
endeavoureth  further  in  CL  Wherefore  the  reaXion  will  pro¬ 
ceed  in  CH;  and  the  endeavour  in  C  H  concurring  with  the  en¬ 
deavour  in  H  E,  will  generate  the  endeavour  in  C  E ,  in  the  fame 
manner  as  in  the  rcpercuflion  of  Bodies  moved. 

If  therefore  Endeavour  be  propagated  from  any  point  to  the 
concave  Superficies  of  a  Spherical  Body,  the  RefleXed  line  with 
the  circumference  of  a  great  circle  in  the  fame  Sphere,  will  make 
an  angle  equall  to  the  angle  of  Incidence. 

For  if  Endeavour  be  propagated  from  A  (in  the  6  fig.)  to  the 
circumference  inB,  and  the  center  of  the  Sphere  be  C  ,  and  the 
line  C  B  be  drawne,  as  alfo  the  Tangent  DBE;  and  laftly  if  the 
angle  F  B  D  be  made  equall  to  the  angle  ABE  ,  the  Reflexion 
will  be  made  in  the  lineB  F,  as  hath  been  newly  fbewn.  Where¬ 
fore  the  angles  which  the  ftraight  lines  A  B  and  F  B  make  with 
the  circumference,  will  alfo  be  equall.  But  it  is  here  to  be  noted 
that  if  C  B  be  produced  howfoever  to  G,the  endeavour  in  the  line 
GBC  will  proceed  onely  from  the  perpendicular  reaXion  in 
GBj  and  that  therefore  there  will  be  no  other  endeavour  in  the 
point  B  towards  the  parts  which  are  within  the  Sphere,  befides 
that  which  tends  towards  the  center. 


And 
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And  here  I  put  an  end  to  the  third  part  of  this  Difcourfe ;  in 


ill 


the  abftraft 

Nature  ,  that  is  to  fay  ?  concerning  the  Motions  and  Magnitudes 
of  the  Bodies  which  are  pares  of  the  World,  reall  and  exift^nt^ 
is  that  which  followes. 
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Chap.  XXV. 

Of  Scnie  and  Animal  Motion. 

‘  ihtt w> t<!H  that *hkh  2  n, 

ll'ence  theltnrf  A  ”  Pkantafmcs  faceted  ana  another.  g  Dreamer, 

Phantafmes  proper  ’emdcommof"  fi^Th  ’  *”* 

b*  -mb at  it  iJ A  t  r  mmon'  1 1  The  Magnitude  of  Imagesyhow  and 

;C ,Tnit *& 

wnaiweyare.  i3  Deliberation  and  mil,  what. 

JHave  (in  the  fir  ft  Chapter)  defined  Philofophy  to  be 
Knowledge  of  Ejfeiis  acquired  by  true  Ratiocination,  from 
now l edge  firjl  had  of  their  Caufes  and  (feneration  • 
and  of  fuch  Cauf *s  or  Generations  as  may  be^  from  former 
,  c  knowledge  of  their  EffeHs  or  Appearances .  There  are 

therefore  two  Methods  of  Philofophy,  One  from  the  Genera¬ 
tion  of  things  to  their  poflibleEffeds,  and  the  other  from  their 
feas  or  Appearances  to  feme  poffible  Generation  of  the  fame 

In  the  former  of  thefe,  the  Truth  of  the  firft  Principles  of  our  ra¬ 
tiocination  (namely  Definitions)  is  made  and  conftituted  by  our 
lelves,  whileft  we  content  and  agree  about  the  Appellations  of 
mgs.  And  this  part  I  have  finifhed  in  the  foregoing  Chapters; 
m  w  ich  (if  I  am  not  deceived)  I  have  affirmed  nothing  (  faving 

Pp\ .  '  the 
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the  Definitions  themfelves)  which  hath  not  good  coherence  with 
the  Definitions  I  have  given;,  that  is  to  fay,  which  is  not  iufficiently 
demonftrate^o  all  thofe  that  agree  with  me  in  the  ufe  of  VV  ords 
and  Appella cions jTor  wjjofe  lake  onely  I  have  written  the  fame  I 
now  enter  upoiDthtf  otfifer  past,  which  is  the  finding  out  by  the 
Appearances  or  Effedsof  Nature  which  we  know  by  Senfe, fome 

waves  and  means  by  which  they  may  be  (I  do  not  fay,  they  are) 
senerated. The  Principles  therefore,  upon  which  the  following 
difcourfe  depends,  are  not  fuch  as  we  our  felves  make  and  pro¬ 
nounce  in  general  terms,’  as  Dentitions ;  but  luch,  as  being  placed 
in  the  things  themfelves  by  th6  Authoui  of  Nature ,  are  by  us  ob- 
ferved  in  them;  and  we  make  ufe  of  them  in  fingle  and  particular, 
not  univerfal  propofitions.  Nor  do  they  impofe  upon  us  any  ne- 
ceffitv  of  conftituting  Thcoremes;their  ufe  being  onely  (though  not 
without  fuch  general Propofitions  as  have  been  already  demon- 
ftrated)  to  fhew  us  the  poBibility  of  fome  production  or  generati¬ 
on  Seeiiw  therefore  the  Science  which  is  here  taught ,  hath  its 
Principles*!!  the  Appearances  of  Nature ,  and  endeth  m  the  at- 
taynina  of  fome  knowledge  of  Natural  caufes,  I  have  given  to  thu 

Part ,  the  title  of  PHYSIQUE  S  ,  or  the 

of  N  AT  U  R  E.  Now  fuch  things  as  appear ,  or  are  ftem  to  y 

Nature?  we  call  Phenomena  or  Appearances.  . 

of  all  the  Phenomena ,  or  Appearances  which  are  neer  us  > 

molt  admirable  is  Apparition  it  lelf  ?  to  ^cumoai  ?  n  Y  5  .. 

fome  Natural  Bodies  have  in  themfelves  the  patterns  almoftol  all 
things,  and  others  of  none  at  all.  Sothatif  the  Appeases te  the 
Principles  by  which  we  know  all  other  things,  we  muft  needs 
knowledge  Senfe  to  be  the  Principle  by  which  we  know  tlioQPnn 
ciplfes- &  that  all  the  knowledge  we  have  is  derive  ro  • 
for  the  caufes  of  fe#  ,  we  cannot  begin  ourfearch  of  chemtr 
any  other  ■Phenomenon  then  that  of  Ser.fi ?  it  lelf.  But  y o  ‘  Jr  . 

what  Senfe  ihall  we  take  notice  of  Senfe  ?  I  anfwer,  by  Sen  e i 
felf  ,  namely ,  by  the  Memory  which  for  fome  time  remains  in  _ 
of  things  fenfible ,  though  they  themfelves  pafs  away.  For  he 
perceiues  that  he  hath  perceived ,  remembers.  .  .  • 

C  In  thefirft  place  therefore  the  caufes  of  our  Perception,  tJ ■  * 

she  caufes  of  thofe  Ideas  and  Phantafmes  which  are  perp 
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generated  within  us  whileft  we  make  u  fe  of  our  Senfes,  are  to  be 
enquired  into ;  and  in  what  manner  their  generation  proceeds. 
To  help  which  Inquifition we  may  obferye  firft  of  all,  that  our 
Phantafmes  or  Ideas  are  not  alwayes  the  fame-,  but  jdfet.new  ones 
appear  to  us  3  and  old  oneslvaniflv^ oacwrding  as  yve  apply  Mir 
Organs  of  Senfe,  now  to  one  Obje<ft>  now  to  another.  <  Wliereforc 
they  are  generated  5  and  peritli.  And  from  hence  it  is  manifclh 
that  they  are  fome  change  ermuration  m  the  Sentient. 

2  Now  that  ail  Mutatiouor  Alteration  is  Marion^  orEndtca- 
vour  (and  Endeavour  alfixisiMotion)  in  thedoternal  parts ?  of  the 
thing  that  is  altered^  liathheen  proved  (in  the  pth  Article  of;  the 
8th  Chapter)  from  this  ,  that  . whileft  even  the/Icaft  parts  of  any 
Body  remain  in  the  feme  fituationin  refpefe  of  one  another3it  can> 
not  be  laid  that  any  alteration  .(uniefs  perhaps  that  the  whole  Bo  & 
dy  together  hath  been  moved)  hath  hapnedto  it;  but  that  it  both 
appeareth  and  is  the  fame  it  appeared  &  was  before.  Senfe  there¬ 
fore  in  the  Sentient,  can  be  nothing  elfe  but  motion  in  fame  of  the 
internal  parts  of  the  Sentient ;  and  the  parts  fo  moved  ,  are:  parts 
of  the  Organs  of  Senfe.For  the  parts  of  our  Fody  by  which  we  per* 
ceiveany  thing,  arethofe  we  commonly  call  the  Orga/is.  'of  Senfe. 
And  fo  we  find  what  is  the  Subject  of  our  Senfe,  namely ,  that  in 
which  are  the  Phantafmes;  and  partly  alfowehave  difeovered 
the  nature  of  Senfe,  namely,  that  it  is  lome  internal  Motion  in  the 
Sentient.  . 

I  have  {hewn  befides  (in  the  Sth  Chap.at  the  7th  Article)  that 
no  Motion  is  generated  but  by  a  Body  contiguous  and  Moved. 
From  whence  it  is  manneft,  that  the  immediate  caufeof  Senfeor 
Perception  confifts  in  tins  ,  that  the  firft  Organ  of  Senfe  is  touch¬ 
ed  and  preffed.  For  when  the  uttermoft  part  of  the  Organ  is  pref- 
fed,  it  no  looner  yeilds,  but  the  part  next  within  it,  is  preffed  alfo5 
and  in  this  manner,  the  preffure  or  Motion  is  propagated  through 
all  the  parts  of  rhe  Organ  to  the  innermoft.And  thus  alfo  the  pref- 
lure  or  cue  uttermoft  part  proceeds  from  the  preffure  of  fome 
more  remote  Body,  and  fo  continual  ly ,  till  we  come  to  that  from 
which,  as  from  its  fountain  we  derive  the  Phantafnie  or  Idea  that 
is  made  in  us  by  our  Senfe.  And  this,  wliatfhever  it  be,  is  that  we 
commonly  cali  the  Objeft.  Senfe  therefore  is  fome  internal  Motion 

P  p  2  in 
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in  the  Sentient}  generated  by  fome  internal  Motion  of  the  parts  of 
the  Object  ,  and  propagated  through  all  the  Media  to  the  inner- 
moftpartof  the  Organ.  By  which  words  I  have  alraoft  defined 

what  Scnfc  1^* 

’  Moreover,!  have  (hewn  (in  the  2d.  Article  of  the  15  Chapter,) 
that  all  Refiftance  is  Endeavour  oppofite  to  another  Endea¬ 
vour  ,  that  is  to  fay,  Reaction.  Seeing  therefore  there  is  in  the 
whole  Organ  by  reafon  of  its  own  internal  natural  Motion  *  fome 
Refiftance  or  Reaction  againft  the  Motion  which  is  propa¬ 
gated  from  the  Object  to  the  inner moft  part  of  the  Organ, 
there  is  alfo  in  the  fame  Organ  an  Endeavour  oppofite  to  the 
Endeavour  which  proceeds  from  the  Object  ;  fo  that  when  that 
Endeavour  inwards  is  the  laft  action  in  the  aft  of  Senfe,  then  trom 
the  Reaftion,how  little  foever  the  duration  of  it  be,  a  Phantafrae 
or  Idea  hath  its  being;  which  by  reafon  the  Endeavour  is  now  out¬ 
wards, doth  alwayes  appear  as  fomething  fituate  without  the  Or¬ 
gan.  So  that  now  I  fhall  give  you  the  whole  Definition  of  Senfe,as 
it  is  drawn  from  the  explication  of  the  caufes  thereof,  and  th  e  or¬ 
der  of  its  generation,  thus  ^  SENSE  is  a  Phantafme ,  made  by  the  Rea-' 
Hkion  md  endeavour  outwards  in  the  Organ  of  Senf  ?,  caufed  by  an  Endeavour 
inwards  from  the  Ob] eft ,  remayning  for  fome  time  more  or  lej ? .  ^ 

j  The  Subjeft  of  Sente,  is  the  Sentient  it  felf,  namely ,  fome  living 
Creature;  andwefpeak  more  correftly,  when  we  fay  a  Living 
Creature  feeth ,  then  when  we  fay  the  Eye  feech.  The  Objeft,  is  the 
thing  Perceived^ and  it  is  more  accurately  faid,that  we  fee  the  Sun, 
then  that  we  fee  the  Light.  For  Light8c  Colour  6c  Heat  6c  Sound* 
and  other  qualities  which  are  commonly  called  Senfible ,  are  not 
Ob] efts ,  but  Phantafms  in  the  Sentients.  For  aPhantafm-is  the 
aft  of  Senfe,  and  differs  no  other  wife  from  Senfe  then  perl  (that 
is ,  Being  a  doing)  differs  from iEaftum  ejje ,  (that  is Being  done ;) 
which  difference,  in  things  that  are  done  in  an  Inftant ,  is  none  at 
all;  and  a  Phantafme  is  made  in  an:  Inftant.  For  in  all  Motion 
which  proceeds  by  perpetual  propagation,  the  fir  ft  part  being  mo¬ 
ved  moves  the  fecond,  the  fecond  the  third,  ancL  fo  on  to  the  lait, 
and  that  to  any  diftance  how  great  foever.  And  in  what  point  ot 
time  the  fir  ft  orformoft  part  proceeded  to  the  place  ot  the  le- 

cond,  which  is  thruft  on  ;  in  the  fame  point  of  time  the  laft  iave 

v —  r.  —  _  —  -  •-  ~~  '  one 
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one  proceeded  into  the  place  of  the  laft  yeilding  part ;  which  by 
readion,in  the  fame  inftant,if  the  readion  be  ftrong  enough,makes 
a  Phantafme;  and  a  Phantafme  being  made  ,  Perception  is  made 
together  with  it, 

4  The  Organs  of  Senfe,  which  are  in  the  Sentient,  'are  fuch 
parts  thereof*  that  if  they  be  hurt  ,  the  very  generation  of  Phan¬ 
tafmes  is  thereby  deftroyed ,  though  all  the  reft  of  the  parts  re¬ 
main  intire.  Now  theie  parts  in  the  moft  of  Living  Creatures 
are  found  to  be  certain  Spirits  and  Membranes,  which  proceeding 
from  the  Tia  Mater ,  involve  the  Brain  and  all  the  Net ves;  alio  the 
Brain  it  felf,  and  the  Arteries  which  are  in  the  Brain ;  and  fuch  o- 
ther  parts,  as  being  ftirred,  the  Hart  alfo,  which  is  the  fountain  of 
all  Senfe  is  ftirred  together  with  them.  For  whenfoever  the  adion 
of  the  Objed  reacheth  the  Body  of  the  Sentient,  that  adion  is  by 
iome  Nerve  propagated  to  the  Brain;  and  if  the  Nerve  leading 
thither  be  fo  hurt  or  obftruded ,  that  the  Motion  can  be  propaga¬ 
ted  no  further,  no  Senfe  follows.  Alfo  if  the  motion  be  intercepted 
between  the  Brain  and  the  Heart  by  the  defed  of  the  Organ  by 
which  the  adion  is  propagated ,  there  will  be  no  perception  of  the 
Objed. 

5  But  though  all  Senfe,as  I  have  faid,be  made  by  Readion,never- 
thelefs  it  is  not  necefTary  that  every  thing  that  Readeth  ihould 
have  Senfe.I  know  there  nave  been  Philolbphers,&  thofe  learned 
men,  who  have  maintained  that  all  Bodies  are  endued  with  Senfe. 
Nor  do  I  fee  how  they  can  be  refuted ,  if  the  nature  of  Senfe  be 
placed  in  Readion  onely.  And ,  though  by  the  Readion  of  Bodies 
inanimate  a  Phantafme  might  be  made,  it  would  neverthclefs 
ceafe ,  as  loon  as  ever  the  Objed  were  removed.  For  unlefs  thofe 
Bodies  had  Organs,  (as  living  Creatures  have)  fit  for  the  retaining 
of  fuch  Motion  as  is  made  in  them,  their  Senfe  would  be  fuch,  as 
that  they  fhould  never  remeber  the  fame^And  therefore  this  hath 
nothing  to  do  with  that  Senfe  which  is  the  fubjed  of  my  difeourfe. 
For  by  Senfe  we  commonly  underftand  the  judgement  we 
make  of  Objeds  by  their  Phantafmes;  namely,  by  comparing  and 
diftinguifhing  thofe  Phantafmes;  which  we  could  never  do, it  that 
motion  in  the  Organ ,  by  which  the  Phantafme  is  made,  did  not 
remain  there  for  dome  time,  and  make  the  fame  Phantafme  re¬ 
turn 


,m  PHTSIgUES.er  the  Part^ 

turn.  Wherefore  Senfe,  as  I  here  underftand  it,  and  which  is 
commonly  fo  called ,  hath  neceflarily  fome  memory  adhering  to 
it5  by  which  former  and  later  Phantafmes  maybe  compared  to¬ 
gether,  and  diftinguifhed  from  one  another. 

Senfe  therefore  properly  fo  called,  muft  neceflarily  have  in  it  a 
perpetual  variety  of  Phantafmes,  that  they  may  be  difcerned  one 
irom  another.  For  if  we  fhould  fuppofeaman  to  be  made  with 
cleer  Eyes, and  all  the  reft  of  hi  s  Organs  of  Sight  well  difpofed,but 
endued  with  no  other  Senfe ;  and  that  he  fhould  look  onely  upon 
one  thing, which  is  alwayes  of  the  fame  colour  and  figure  without 
the  leaft  appearance  of  variety,  he  would  feem  to  me,  wliatfoever 
others  may  fay ,  to  fee ,  no  more  then  I  feem  to  my  felf  to  feel  the 
Bones  of  my  own  Limbs  by  my  Organs  of  Feeling;  and  yet  thole 
Bones  are  alwayes ,  and  on  all  fides  touched  by  a  moft  fenfible 
Membrane.  I  might  perhaps  fay  he  wereaftoniilied,  and  looked 
upon  it;  but  I  fhould  not  fay  he  faw  it;  it  being  aim  oft  all  one  for  a 
man  to  be  alwayes  fenfible  of  one  and  the  fame  thing, and  not  to  be 
fenfible  at  ail  of  any  thing. 

6  And  yet  fuch  is  the  nature  of  Senfe ,  that  it  does  not  permit  a 
man  to  difcern  many  things  at  once.  For  feeing  the  nature  of 
Senfe  confifts  in  Motion;  as  long  as  the  Organs  are  employed  about 
one  Obieft,  they  cannot  be  fo  Moved  by  another  at  the  fame  time, 
as  to  make  by  both  their  Motions  one  fincere  Phantafme  of  each 
of  them  at  once.  And  therefore  two  fevcral  Phantafmes  will  not 
be  made  by  two  Objeft  s  working  together,  but  onely  one  Phan¬ 
tafme  compounded  from  the  aftion  of  both. 

Befides,  as  when  we  divide  a  Body,  we  divide  its  place;  and 
when  we  reckon  many  Bodies, we  muft  neceflarily  reckon  as  many 
places;  and  ccntrarily,  as  I  Have  ftiewn  in  the  firft  Article  of  the 
7th  Chapter;  fo  what  number  foever  we  fay  there  be  of  Times, we 
muft  underftand  the  fame  number  o'  M-  nonsalfo;  and  as  oft  as 
we  count  many  Motions, fo  oft  we  reckon  many  times.  For  though 
the  objed  we  looke  upon  be  of  dive rfe  colours',-  vet  w ith  thole  di- 
verfe  colours  iris  but  one  varied  Objedt ,  and  not  variety  of  Ob- 
jc6ts 

1  Moreover ,  whileft  thofe  Organs  which  are  common  to  all  the 
Senfes  (fuch  as  are  thofe  parts  of  every  Organ  which  proceed  (in 
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Men)  from  the  root  of  the  Nerves,  to  the  Hart)  are  vehemently 
ftirred  by  a  ftrong !a6fcion  from  fome  one  Objed,  they  are  (by  rea- 
of  the  contumacy  which  the  motion  they  have  already  gives  "them 
againft  the  reception  of  all  other  motion)  made  the  lelTe  fit  to  re¬ 
ceive  any  other  imprelfion  From  whatsoever  other  Qbje&s,  to 
what  fenfe  foever  thofe  Objeds  belong.  And  hence  it  is  ,  that  an 
earneft  ftudying  of  one  Obje£l  ,  takes  away  the  Senfe  of  all  other 
Obje&s  for  the  prefent.  For  Study  is  nothing  elfe  but  a  poffeflion 
of  the  mind  ,  that  is  to  fay,  a  vehement  motion  made  by  fome  one 
Object  in  the  Organs  of  Senfe,  which  are  ftupid  to  all  other  moti¬ 
ons  as  long  as  this  lafteth^  according  to  what  was  faid  by  Terence , 
Populus fiudio flupidus  infunambulo  mimum  occjparat \  For  what  is  Stu¬ 
por  but  that  which  the  Greekes  call  dy&iaWo that  is,  aceffa- 
tion  from  the  Senfe  of  other  things  >  Wherefore  at  one  and  the 
fame  rime ,  we  cannot  by  Senfe  perceive  more  then  one  Angle 
Qbjedt  5  as  in  reading ,  we  fee  the  letters  fucceflively  one  by  one, 
and  not  all  together ,  though  the  whole  Page  be  prefented  to  our 
eye  *,  and  though  every  feverall  letter  be  diftin&ly  written  there, 
yet  when  we  looke  upon  the  whole  page  at  once,  we  read  nothing. 

From  hence  it  is  manifeft ,  that  every  endeavour  of  the  Organ 
outwards,  is  not  to  be  called  Senfe ,  but  that  onely  which  at  feve¬ 
rall  times  is  by  Vehemence  made  ftronger  and  more  predomi¬ 
nant  than  the  reft  ;  which  deprives  us  of  the  Senfe  of  other  Phan- 
tafmes,  no  otherwife  then  the  Sun  deprives  the  reft  of  the  ftarres 
of  light,  not  by  hindering  their  a£tion,but  by  obfeuring  and  hiding 
them  with  his  excefle  of  brightneife. 

7.  But  the  motion  of  the  Organ,by  which  a  Phantafme  is  made, 
is  not  commonly  called  Senfe  ,  except  the  Objeft  be  prefent.  And 
the  Phantafme  remaining  after  the  Objc£t  is  removed  or  paft  by, 
is  called  Fancy ,  and  in  latine  Imagwatio  •,  which  word  (becaufe  all 
Phantafmes  are  not  Images)  doth  not  fully  anfwcr  the  fignifi cati¬ 
on  of  the  word  Ftf/zryin  itsgenerall  acceptation.  Nevertheleffel 
may  ufe  it  fafely  enough,  by  underftanding  it  for  the  -Greek 
pxvr&ofx* 

IMAGINATION  therefore  is  nothing  elfe  but  Senfe  decaying > 
or  weakned)by  the  ab fence  of  the  ObjedhBut  what  may  be  the  caufe 
of  this  decay  or  weakning  ?  Is  the  Motion  the  weaker  becaufe  the 

Ob- 
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Objed  is  taken  away  ?  If  it  were,  then  Phantafmes  would  alwayes 
and  neceflarily  be  lefs  cleare  in  the  Imagination ,  then  they  are  in 
Senfe;  which  is  not  true.  For  in  Dreams  (which  are  the  Imagina¬ 
tions  of  thofe  that  deep)  they  are  no  lefs  clear  then  in  Senfe  it  fe If. 
But  the  reafon  why  in  men  Waking  the  Phantafmsof  things  paft 
are  more  obfcure  then  thole  of  things  prefent,  is  this,  that  their 
Organs  being  at  the  fame  time  moved  by  other  prefent  Objeds, 
thofe  Phantafmes  are  thelefle  predominant.  Whereas  in  Sleep, 
thepalfages  being  ihut  up,  externall  adion  doth  not  at  alldi- 
fturbe  or  hinder  internall  motion. 

If  this  be  true,  the  next  thing  to  be  confidered,  will  be,  whether 
any  caufe  may  be  found  out,  from  the  fuppofition  whereof  it  will 
follow,  that  the  paffageis  fhut  up  from  the  externall  Objedsof 
Senfe  to  the  internall  Organ.  I  fuppofe  therefore,  that  by  the  con- 
tinuall  adion  of  Objeds,  (to  which  a  Readion  of  the  Organ ,  and 
more  efqecially  ofthe  Spirits ,  is  neceflarily  confequent)  the  Or¬ 
gan  is  wearied,  that  is,  its  parts  are  no  longer  moved  by  the  Spi¬ 
rits  without  fome  pain;  and  confequently  the  Nerves  being  aban¬ 
doned  and  grown  flack ,  they  retire  to  their  fountain  which  is  the 
cavity  either  of  the  Brain  or  of  the  Heart  ;  by  which  means  the  a- 
dion  which  proceeded  by  the  Nerves  is  neceflarily  intercepted. 
For  Adion,  upon  a  Patient  that  retires  from  it,  makes  but  little 
Impreflion  at  tne  firft  ;  and  at  laft ,  when  the  Nerves  are  by  little 
and  little  flackred  ,  none  at  all.  And  therefore  there  is  no  more 
Readion,  that  is,  no  more  Senfe,  till  the  Organ  being  refrefhed  by 
Reft ,  and  by  a  fupply  of  new  Spirits  recovering  ftrength  and  mo¬ 
tion,  the  Sentient  awaketh.  Ana  thus  it  feems  to  be  alwayes,unlefs 
fome  other  preternatural  caufe  intervene  ;  as  Heat  in  the  internal 
parts  from  laffitude ,  or  from  fome  dileafe  ftirring  the  Spirits  and 
other  parts  of  the  Organ  in  fome  extraordinary  manner. 

8  Now  it  is  not  without  caufe ,  nor  fo  cafual  a  thing  as  many 
perhaps  think  it,  that  Phantafmes  in  this  their  great  variety,  pro¬ 
ceed  from  one  another;  a  id  that  the  fame  Phantafmes  fometimes 
bring  into  the  mind  other  Phantafmes  like  themfelves ,  and  at  o- 
ther  times  extreamly  unlike.  For  in  tire  motion  of  any  continued 
Body  ,  one  part  followes  another  by  cohsefion;  and  therefore, 
whilftweturnc  ourEies  and  other  Organs  fucceflively  to  many 

Objeds 
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Objects  ,  the  motion  which  was  made  by  every  one  of  them  re* 
mayning ,  the  Phantafmes  are  renewed  as  often  as  any  of  thofe 
motions  comes  to  be  predominant  above  the  reft  ;  and  they  be¬ 
come  predominant  in  the  fame  order ,  in  which  at  any  time  for¬ 
merly  they  were  generated  by  Senfe.  So  that  when  by  length  of 
time  very  many  Phantafmes  have  been  generated  within  us  by 
en  e,t  ien  allmoft  any  thought  may  arife  from  any  other  thought; 
m  <o  much  that  it  may  feeme  to  be  a  thing  indifferent  and  cafuall, 
which  thought  (ball  follow  which.But  for  the  moft  part  this  is  not 

°  ™certain  a  tot  waking  as  to  fteeping  men.For  the  thought 
or  Phantafme  of  the  defired  End ,  brings  in  all  the  Phantafmes 
that  are  meanes  conducing  to  that  end,  and  that  in  order  backe- 
wards  from  the  laft  to  the  nrft  5  and  againe  forwards  from  the  be- 

this  fuppofes  both  Appetite ,  and  Judge¬ 
ment  to  dilcerne  what  meanes  conduce  to  the  end  ;  which  is  got¬ 
ten  by  Experience;  and  Experience  is  ftore  of  Phantafmes ,  ari- 
img  from  the  fenfe  of  very  many  things.  For  pcrnt&aSki and  Memi- 
mlje.  Fancy  and  Memory  differ  onely  in  this,  that  Memory  fuppofeth 
t  e  time  pair,  which  Fancy  doth  not.  In  Memory, the  Phantafmes 
we  confider  are  as  if  they  were  worne  out  with  time;  but  in  our 
Fancy  we  confider  them  as  they  are;  which  diftindion  is  not  of 
tne  things  themfelves  3  but  of  the  confiderations  of  the  Sentient* 
For  there  is  in  Memory  5  fomething  like  that  which  happens  in 
iookin^upon  things  at  a  great  diftance ;  in  which  ,  as  the  fmall 
parts  or  the  Objed:  are  not  difeerned  by  reafon  of  their  remote- 
neile ;  fo  in  Memory  -  many  accidents  and  places  and  parts  of 
things,  which  were  formerly  perceived  by  Senfe,  are  by  length  o  f 
time  decayed  and  loft.  n 

.  Th.e  pcrpctuall  arifing  of  Phantafmes  ,  both  in  Senle  and  Ima¬ 
gination  ,  is  that  which  we  commonly  call  Difcourfe  of  the  Mhd5 
and  is  common  to  men  with  other  living  Creatures.  Forhethta 
thinketh,  compareth  the  Phantafmes  thatpafle,  that  is,  taketh 
notice  of  their  likeneffe  or  unlikeneffe  to  one  another.  And  as  he 
that  obferves  readily  thelikeneftes  of  things  of  different  natures,cr 
that  are  very  remote  from  one  another ,  is  faid  to  have  a  good 
Fancy ;  foheis  faid  to  have  a  good  Judgement,  that  finds  out 
the  unlikenefies  or  differences  of*  things  that  are  like  one  another. 

Q^q  Now 
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Now  this  obfervation  of  differences,  is  not  perception  made  by 
a  common  Organ  of  Senfe,  diftind  from  Sente  or  Perception  pro¬ 
perly  fo  called  *  but  is  Memory  of  the  differences  of  particular 
Phantafmes  remaining  for  lome  time  ;  as  the  diftinftion  between 
Hot  and  Lucid,  is  nothing  elfe  but  the  Memory  both  of  a  Heating, 
and  of  an  Enlightning  Objed . 

9  The  Phantafmes  of  men  that  deep ,  are  DREAMS.  Con¬ 
cerning  which  we  are  taught  by  experience  thefe  five  things.Firft, 
that  for  the  mod  part  there  is  neither  order  nor  coherence  in 
them.  Secondly,that  we  dream  of  nothing  but  what  is  compound¬ 
ed  and  made  up  of  the  Phantafmes  of  Senfe  paft,  Thirdly,  that 
fomtimes  they  proceed(as  in  thofc  th'at  are  drowfy)from  the  inter¬ 
ruption  of  their  Phantafmes  by  little  and  little  broken  and  altered 
through  fleepinefs  ;  and  fometimes  alfo  they  begin  in  the  midft  of 
"deep.  Fourthly  ,  that  they  are  clearer  then  the  Imaginations  of 
waking  men,  except  fuch  as  are  made  by  Senfe  it  felf,  to  which 
they  are  equal  in  clearnefs.  Fifthly,  that  when  we  dream ,  we  ad¬ 
mire  neither  the  places  nor  the  looks  of  the  things  that  appear  to 
us.  Now  from  what  hath  been  faid,  it  is  not  hard  to  fhew  what 
may  be  the  caufes  of  thefe  Phenomena.  For  as  for  the  firft, feeing  all 
Order  and  Coherence  proceeds  from  frequent  looking  back  to  the 
End, that  is,from  Confultation;it  mtift  needs  be,that  feeing  in  deep 
we  lofe  all  thought  of  the  End ,  our  Phantafmes  fucceed  one 
another, not  in  that  order  which  tends  to  any  End,  but  as  it  hap- 
neth,  and  in  fuch  manner  ,  asObje&s  prefent  themfelves  to  our 
Eyes  when  we  look  indifferently  upon  all  things  before  us,  and 
fee  them  ,  not  becaufe  we  would  fee  them,  but  becaufe  we  do  not 
fhut  our  Eyes;  for  then  they  appear  to  us  without  any  order  at  all.. 
The  lecond  proceeds  from  this,  that  in  the  filenceei  Senfe,  thefe 
is  no  new  motion  from  the  Obje&s  ,  and  therefore  no  new 
Phantafme,  unlels  we  call  that  new,  which  is  compounded  of  old 
ones,  as  a  Chm^ira^  a  golden  Mountain ,  and  the  like.  As  for  the 
third,  why  a  Dream  is  fometimes  as  it  were  the  continuation  of 
Senfe,  made  up  of  broken  Phantafmes,  as  in  men  diftempered 
with  deknefs,  the  reafon  is  manifeftly  this,  that  in  fome  of  the  Or¬ 
gans  Senfe  remains ,  and  in  others  it  faileth  .But  how  fome  Phan¬ 
tafmes  may  be  revived,  when  all  the  exteriour  Organs  are  benum¬ 
bed  with  deep,  is  not  to  eafdy  {hewn,  Never theleis ,  that  which 

-  '■  ~  hath 
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hath  already  been  faid,  contains  the  reafon  of  this  alfo.  For  what- 
foever  ftrikes  the  Pia  Mater ,  reviveth  fome  of  thole  Phantafmes 
that  are  ftill  in  motion  in  the  Brain ;  and  when  any  internal  mo¬ 
tion^  of  the  Heart  reacheth  that  Membrane,  then  the  predo¬ 
minant  motion  in  the  Brain  makes  the  Phantafmc.  Now  the  Mo¬ 
tions  of  the  Heart  are  Appetites  and  Averfions ,  of  which  I  fhall 
prefently  fpeak  further.  And  as  Appetites  and  Averfions  are  ge¬ 
nerated  by  Phantafmes,fo  reciprocally  Phantafmes  are  generated 
by  Appetites  and  Averfions.  For  example  ,  Heat  in  the  Heart  pro¬ 
ceeds  from  Anger  and  Fighting  ;  and  again  from  Heat  in  the 
Heart,  (whatfoever  be  the  caufe  of  it)  is  generated  Anger,  and  the 
Image  of  an  Enemy  in  Sleep.  And  as  Love  and  Beauty  ftirre  up 
heat  in  certain  Organs ;  fo  Heat  in  the  fame  Organs ,  from  wnat- 
loever  it  proceeds,  often  caufeth  Defire ,  and  the  Image  of  an  un- 
refifting  Beauty.  Laftly,  Cold  doth  in  the  fame  manner  generate 
Feare  in  thole  that  fleep ,  and  caufeth  them  to  dream  of  Ghofts, 
and  to  have  Phantafmes  of  horrour  and  danger  5  as  Fear  alfo 
caufeth  Cold  in  thole  that  wake  ;  fo  reciprocal  are  the  motions  of 
the  Heart  and  Brain.  The  fourth,  namely,  that  the  things  we  feem 
to  fee  and  feel  in  fleep,arcas  clear  as  in  lenfe  it  felf,proceeds  from 
twocaufes;  one,  that  having  then  no  fenfe  of  things  without  us, 
that  internal  motion  which  makes  the  Phantafme ,  in  the  abfence 
of  all  other  imprelfions,  is  predominant;  and  the  other,  that  the 
parts  of  our  Phantalms  which  are  decayed  and  worn  out  by  time, 
are  made  up  with  other  fidhtious  parts.  To  conclude,  when  we 
dream,  we  do  not  wonder  at  ftrange  places ,  and  the  appearances 
of  things  unknown  to  us ,  becaufe  Admiration  requires  that  the 
things  appearing  be  new  and  unufual,  which  can  happen  to  none 
but  thole  that  remember  former  appearances ;  whereas  in  fleep, 
all  things  appear  as  prefent. 

Bur  it  is  heretobeoblerved  ,  that  certain  Dreams,  efpecially 
fuch  as  feme  men  have  when  they  are  between  fleeping  and  wa¬ 
king,  and  fuch  as  happen  to  thofe  that  have  no  knowledge  of  the 
nature  of  Dreams,  and  are  with  all  fuperftitious,  were  not  hereto¬ 
fore,  nor  are  now  accounted  Dreams.  For  the  Apparitions  men 
thought  they  faw, and  the  Voices  they  thought  they  heard  in  fleep, 
were  not  believed  to  be  Phantafmes,  but  things  fubfifting  of  them- 

Q^q  2  felves. 
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felvesj  and  Objects  without  thofe  that  dreamed.  For  to  fome  men, 
as  well  fleeping  as  waking,  but  efpecially  to  guilty  men,  and  in  the 
night,  and  in  hallowed  places ,  Feare  alone ,  helped  a  little  with 
the  ftories  of  fuch  Apparitions,  hath  railed  in  their  minds  terrible 
Phantafmes,  which  nave  been ,  and  are  ftill  deceiptfully  received 
for  things  really  true ,  under  the  names  of  Gfofts  and  Incorporeal 
Sub  fiances. 

10  In  mod  living  Creatures  there  are  obferved  five  kinds  of 
Senfes,  which  are  diftinguifhed  by  their  Organs,  and  by  their  dif¬ 
ferent  kinds  of  Phantafmes ;  namely,  Sight,  Hearing, Smell, Taft  and 
Touch-,&nd  thefe  have  their  Organs  partly  peculiar  to  each  of  them 
feverally,  and  partly  common  to  them  all.  The  Organ  of  Sight  is 
partly  animate,  and  partly  inanimate.  The  inanimate  parts,  are  the 
three  Humours ;  namely,  the  tVatry  Humour ,  which  by  the  interpofi- 
tion  of  the  Membrane  called  Uiea,  (the  perforation  whereof  is 
called  th t  Apple  of  the  Eye )  is  contained  on  one  fide  by  the  firft  con¬ 
cave  fuperfiries  of  the  Eye,  and  on  the  other  fide  by  the  Ciliary  pro- 
tejjes  and  the  Coat  of  the  Crifialline  humour ;  the  CriftaUine,  which 
(hanging  in  the  midft  between  the  Ciliary  procefles,  and  being  al- 
moft  of  Spherical  figure,  and  of  a  thick  confiftence)  is  inclofed  on 
all  fides  with  its  own  tranlparent  Coat ;  and  the  Titreous  or  glafl ie 
Humour,  which  filleth  all  the  reft  of  the  Cavity  of  the  Eye ,  and  is 
fomewhat  thicker  then  the  Watry  Humour,  but  thinner  then  the 
Criftalline.  The  animate  part  of  the  Organ  is,  firft,  the  Membrane 
Choroeides, which  is  a  part  of  the  Pia  Mater ,  faving  that  it  is  covered 
with  a  Coat  derived  from  the  marrow  of  the  Optique  Nerve, 
which  is  called  the  Retina ;  and  this  Choroeides ,  feeing  it  is  part  of 
the  Pia  Mater ,  is  continued  to  the  beginning  of  the  Medulla  Spinalis 
within  the  Scull,  in  which  all  the  Nerves  which  are  within  the 
Head  have  their  roots.  Wherefore  all  the  Animal  Spirits  that  the 
Nerves  receive ,  enter  into  them  there  ;  for  it  is  not  imaginable 
that  they  can  enter  into  them  any  where  elfe.  Seeing  therefore 
Senfe  is  nothing  elfe  but  the  adion  of  Obje&s  propagated  to  the 
furtheft  part  of  the  Organ  ;  and  feeing  alfo  that  Animal  Spirits  are 
nothing  but  Vital  Spirits  purified  by  the  Hart  and  carried  iromit 
by  the  Arteries;  it  follows  neceftarily ,  that  the  action  is  derived 
feemthe  Heart  by  feme  of  the  Arteries  to  the  roots  of  the  Nerves 
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which  are  in  the  Head,  whether  thofe  Arteries  be  the  Plexus  Reti- 
formis ,  or  whether  they  be  other  Arteries  which,  are  inferted  into 
the  fubftance  of  the  Brain.  And  therefore  thofe  Arteries  are  the 
Complement,  or  the  remaying  part  of  the  whole  Organ  of  Sight. 
And  this  laft  part  is  a  common  Organ  to  all  the  Senfes;  wheras 
that  which  reacheth  from  theEictothe  roots  of  the  Nerves  is 
proper  onely  to  Sight.  The  proper  Organ  of  Hearing  is  the  7 ymj>a- 
num  of  the  Eare,  and  its  own  Nerve  ;  from  which  to  the  Heart  the 
Organ  is  Cornmon.So  the  proper  Organs  of  Smel  &  Taft  are  Ner¬ 
vous  Membranes,  in  the  Palate  and  Tongue  for  theTafte,  and  in 
tl.eNoftrils  for  the  Smell;  and  from  the  roots  of  thofe  Nerves 
to  the  Heart  all  is  common.  Laftly,  rhe  proper  Organ  of  Touch 
are  Nerves  and  Membranes  difperfed  through  the  whole  Body  , 
which  Membranes  are  derived  irorn  the  root  of  the  Nerves.  And 
all  things  elfe  belonging  alike  to  all  the  Senfes  feem  to  beadmini- 
ftred  by  the  Arteries,and  not  by  the  Nerves. 

The  proper  Phantafrne  of  Sight  is  Lights  and  under  this  name 
of  Light,  Colour  alfo  (which  is  nothing  but  perturbed  Light)  is 
comprehended.  Wherefore  the  Phantaime  of  a  Lucid  Body,  is 
Light;  and  of  a  coloured  Body,  Colour.  But  the  Object  of  Sight, 
properly  fo  called  is  neither  Light  nor  Colour^but  the  Body  it  lell 
which  is  lucid)  or  enlightned3  or  coloured.  For  Light  and  Colour 
being  Phantalmes  of  the  Sentient)  cannot  be  Accidents  oi  the 
Objed:.  Which  is  manifeft  enough  from  this )  that  Vifible  things 
appear  oftentimes  in  places,  in  which  we  know  afluredly  they  are 
not)  and  that  in  different  places  they  are  of  different  colours,  and 
may  at  one  and  the  fame  time  appear  in  divers  places.  .Motion, 
Reft)  Magnitude  and  Figure  are  common  both  to  the  Sight  and 
Touch  •,  mid  the  whole  appearance  together  of 
Colour ,is  by  the  Greeks  commonly  called  e'l/os?  &  uAoAov  &}  s 

and  by  the  Latines3  Species  and  Imago ;  all  which  names  fignifie  no 

more  but  Apvearmce.  #  . 

The  phantafrne  which  is  made  by  Hearing)  is  Sound •  by  jmell5s 
Odour  ^  by  Taft  ,  Savour  %  and  by  Touch,  Horebief  and  Softnef, 
Heat  and  Cold ,  wetne f? ,  and  many  morcjwhich  are  caber 

to  be  diftinguifhed  by  fenfe  then  words.  Smoothnefi’ ^  Rougone Js \Rar  t~ 
Ajt&nd  D&tfity  refer  to  Figure ,  and  are  therefore  common  both  to » 
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Touch  and  Sight.  And  as  for  the  Obje&s  of  Hearing,  S  me],  Taft, 
and  Touch,  they  are  not  Sound  5  Odour,  Saveur,  Hardnefs,  &c. 
but  the  Bodies  themfelves  from  which  Sound,  Odour,  Savour, 
Hardnefs, ,&c.  proceed;  Of  the  caufes  of  which,  and  of  the  man¬ 
ner  how  they,, are  produced,  I  ihall  fpeak  hereafter. 

But  thefe  Phantafmcs,though  they  be  effeds  in  the  Sentient, (as 
Subject)  produced  by  Objc&s  working  upon  the  Organs;  yet  there 
are  alfo  other  effeds  befides  thefe,  produced  by  the! Tame  Objeds, 
in  the  fame  Organs ;  namely,  certain  Motions  proceeding  from 
Senfe,  which  are  called  A/.awial  APotto/*s,  For  feeing  in  all  Senfe  of 
external  things,  there  is  mutual  Adion  and  Readion,  that  is,  two 
Endeavours  oppofing  one  another,  it  is  mamfeft  ,  that  the  motion 
of  both  of  them  together  will  be  continued  everyway,  efpecially 
to  the  confines  of  both  the  Bodies.  And  when  this  happens  in  the 
internal  Organ ,  the  Endeavour  outwards  will  proceed  in  a  fo- 
lid  Angle  ,  which  will  be  greater  ,  and  confequently  the  Idea 
greater,  then  it  would  have  been  if  the  impreffion  had  been  wea¬ 
ker. 

1 1  From  hence  the  Natural  caufe  is  manifeft ,  Firft,  why  thofe 
things  feem  to  be  greatcr,whichh c&teris  faribut Jare  feen  in  a  great¬ 
er  Angle.  Secondly,  whyinaferene  cold  night  when  the  Moon 
doth  notfhine,more  of  the  fixedStars  appear, then  a^another  time. 
For  their  adion  is  Ids  hindred  by  the  lerenity  of  the  Aire,  and  not 
obfeured  by  the  greater  Light  of  the  Moon,  which  is  then  abfent ; 
and  the  Cold  making  the  Air  more  preffmg,helpeth  or  firengthe- 
neth  the  adion  of  the  S  tars  upon  our  Eies,in  fo  much  as  Stars  may 
then  be  feen  which  are  feen  at  no  other  time.  And  this  may  fuffice 
to  be  faid  in  general  concerning  Senfe  made  by  the  Readion  of  the 
Organ.  For,  as  for  the  place  of  the  Image,  the  deceptions  of  Sight, 
and  other  things  of  which  we  have  experience  in  our  f  elves  by 
Senle  ,  being  they  depend  for  themoft  part  upon  the  Fabrick  it 
felf  of  the  Eie  of  Man,  I  fhall  fpeak  of  them  then  when  I  come  to 
fpeak  of  Man. 

1 2  Bur,  there  is  another  kind  of  Senfe,  of  which  I  will  fay  fom- 
thing  in  this  place,  namely,  the  Senfe  of  Pleasure  and  ^/^proceed¬ 
ing,  not  from  the  Readion  of  the  Heart  outwards,  but  from  conti¬ 
nual  a£hon  from  the  outermoft  part  of  the  Organ  towards  the 

Heart 
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Heart.  For  the  original  of  Life  being  in  the  Heart,  that  motion  in 
the  Sentient  which  is  propagated  to  the  Heart,  muft  neceflarily 
make fome alteration  or  diver fion  of  Vital  Motion,  namely, by 
quickning  or  flackening ,  helping  or  hindering  the  fame.  Now 
whenithelpeth,  it  is  Pleafure ,  and  when  it  hindereth,  it  is  Pain, 
Trouble,  Grief,  &c.  And  asPhantafmes  feem  to  be  without ,  by 
reafon  of  the  Endeavour  outwards;fo  Pleafure  and  Pain  bv  reafon 
of  the  Endeavour  of  the  Organ  inwards  feem  to  be  within, namely, 
there  where  the  firft  Caufe  of  the  Pleafure  or  Pain  is ;  as  when  the 
Pain  proceeds  from  a  Wound,  we  think  the  Pain  and  the  Wound 
are  both  in  the  fame  place. 

Now  Vital  Motion,  is  the  Motion  of  the  Bloud,  perpetually  cir¬ 
culating  (as  hath  been  fhewn  from  many  infallible  lignes  and 
marks  by  Dodtor  Haney,  the  firft  Oblerver  of  it)  in  the  Veins  and 
Arteries.Which  Motion,  when  it  is  hindered  by  fome  other  Mo¬ 
tion  made  by  the  attion  of  fenfible  Objects,  may  be  reftored  a«ain 
either  by  bending  or  fetting  ftraight  the  parts  of  the  Body  •  which 
is  done  when  the  Spirits  are  carried  now  into  thelc,now  into  other 
Nerves,  till  the  Pain  (as  farre  as  is  poflible)  be  quite  taken  away. 
But  if  VitalMotion  be  helped  by  Motion  made  by  Senfe,  then  the 
parts  of  the  Organ  will  bedil'pofed  to  guide  the  Spirits  in  fuch 
manner ,  as  condueeth  moft  to  the  prefervation  and  augmentation 
ofthat  motion  by  tie  help  of  the  Nerves.  And  in  animal  motion* 
this  is  the  very  firft  Endeavour,  and  found  even  in  the  Embrio-, 
which  while  it  is  in  the  wombe,  moveth  its  limbes  with  voluntary 
motion, for  the  avoiding  of  whatfoever  troubleth  it,  or  for  the  pur- 
fuing  of  what  pleafeth  it.  And  this  firft  Endeavour, when  it  tends 
towards  fuch  things  as  are  known  by  experience  to  be  pleafanr,  is 
called  APPETITE,  (that  is  ,  an  Approaching  •)  and  when  it 
Jhunswhat  is  troublefome,  AVERSI  ON  ,  or  Flying  from  it. 
And  little  Infants,  at  the  beginning ,  and  as  foon  as  the  v  are  born, 
have  appetite  to  very  few  things,  as  alfo  they  avoid  very  lew  ,  by 
reafon  of  their  want  of  Experience  and  Memory;  &  therefore  they 
have  not  f'o  great  a  variety  of  animal  Motion  as  we  fee  in  thofe  that 
are  more  grown.For  it  is  not  poflible, without  fuch  knowledge  as  is 
derived  from  Senfe,  that  is,  without  Experience  and  Memory  ,  to 
know  what  will  prove  pleafant,  or  hurtful ;  onely  there  is  fome 

place- 
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place  forconje&ure  from  the  looks  or  afpe&s  of  things.  And 
hence  it  is,  that  though  they  do  not  know  what  may  do  them  good 
or  harm, yet  fometimes  they  approach,and  fometimes  retire  from 
the  fame  thing  as  their  doubt  prompts  them.But  afterwards  by  ac- 
cu Homing  themfeives  by  little  and  little ,  they  come  to  know  rea¬ 
dily  what  is  to  be  purfued ,  and  what  to  be  avoided ;  and  alfo  to 
have  a  ready  ufe  of  their  Nerves  and  other  Organs  in  the  purfuing 
and  avoiding  of  good  and  bad.  Wherefore  Appetite  and  A-verJwn 
are  the  firft  Endeavours  of  Aaimal Motion, 

Confequent  to  this  firft  Endeavour,  is  the  Impulfion  into  the 
Nerves,  and  Retraction  again  of  Animal  Spirits,  ol  which  it  is  ne- 
ceffary  there  be  fome  Receptacle  or  place  neer  the  original  of  the 
Nerves  ;  and  this  Motion  or  Endeavour  is  followed  by  a  fwelling 
and  Relaxation  of  the  Mufcles*  and  laftly ,  thefe  are  followed  by 
Contra&ion  and  Extenfton  of  the  limbes ,  which  is  Animal  Mo¬ 
tion. 

13  The  Confiderations  of  Appetites  and  Averfions  are  divers. 
For  feeing  Living  Creatures  have  fometimes  Appetite,  and  fome¬ 
times  Averlion  to  the  fame  thing  ,  as  they  think  it  will  either  be 
for  their  good  or  their  hurt,  while  that  viciilitude  of  Appetites 
and  Averfions  remains  in  them,  they  have  that  feries  of  Thoughts 
which  is  called  D  E  E I B  E  R  AT  ION-  which  lafteth  as  long  as 
they  have  it  in  their  power  to  obtain  that  which  pleafeth ,  or  to 
avoid  that  which  difpleafethrhem.  Appetite  therefore  and  Aver¬ 
sion  arc  (imply  fo  called  as  dong  as  they  follow  not  Deliberation. 
But  if  Deliberation  have  gone  before, then  the  laft  a£f  of  it, if  it  be 
Appetite, is  called  W I  L  L;if  Averlion,  U  N  W I L  1. 1 N  G  N  E  S  S  E; 
fo  that  the  fame  thing  is  called  both  and  Appetite ;  but  the 
confederation  of  them  (namely,  before  and  after  Deliberation)  is 
divers.Nor  is  that  which  is  done  within  a  Man  whileft  heWilleth 
any  thing, different  from  that  which  is  done  in  other  living  Crea¬ 
tures,  wniletf (Deliberation  having  preccded)they  have  Appetite. 

Neither  is  the  freed  ome  of  Willing ,  or  not  willing,  greater  in 
Man,  then  in  other  living  Creatures.  For  where  there  is  Appetite, 
the  entire  carte  of  Appetite  hath  preceded ;  and  confequently 
the  aft  of  Appetite  could  not  choofe  but  follow,  that  is,  hath  of 
neceluty  followed,  (as  is  (hewn  Chaot.pth  Article  5.) And  there¬ 
fore 
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fore  fuch  a  Libert y  as  is  free  from  Necefi ity,  is  not  to  be  found  in  the 
^///either  of  MenorBeafts.  But  if  by  Liberty  we  underftand  the 
faculty  or  power,not  of  willing >  but  of  Doing  what  they  Will,  then 
certainly  that  Liberty  is  to  bec  allowed  to  both  5  and  both  may  e~ 
qually  have  it,  whenfover  it  is  to  be  had. 

Again,  when  Appetite  and  Averfion  do  with  celerity  fucceed 
one  another,  the  whole  feries  made  by  them,  hath  its  name  fome- 
times  from  one,  fometimes  from  the  other.  For  the  fame  Delibe¬ 
ration  (whileft  it  inclines  fometimes  to  one ,  fometimes  to  the  o~ 
t  her)  is  from  Appetite  called  HOP  E3and  from  Averfion  FEAR. 
For  where  there  is  no  Hope,it  is  not  to  be  called  Fear,  but  H  AT  E; 
and  where  no  Fear,  not  Hope,  but  DESIRE.  To  conclude ,  all 
the  Paflions, called  PaJ?msof  tbeMimle->  confift  of  Appetite  and 
Averfion  (except  pure  Pleafure  and  Pain ,  which  are  a  certain 
Fruition  of  good  or  Evil  5 )  as  Anger ,  is  Averfion  from  fome  immi¬ 
nent  evil,  but  fuch  as  is  joyned  with  Appetite  of  avoiding  that  evil 
by  force.  But  becaufe  the  Paflions  and  Perturbations  of  the  Minde 
are  innumerable  $  and  many  of  them  not  to  be  difeerned  in  any 
Creatures  befides  Men  5  I  will  fpeak  of  them  more  at  large  in 
that  Section  which  is  concerning  Man.  As  for  thofe  Objects  (if 
there  be  any  fuch)  which  do  not  at  all  ftir  the  Mind ,  we  are  faid 
to  Contemn  them. 

And  thus  much  of  Senfe  in  general.  In  the  next  place  I  fhall 
fpeak  of  Senfible  Obje&s. 

Rr 
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Chap.  XXVI. 

Of  the  World ,  and  of  the  Starres. 

I  The  magnitude  and ‘Duration  of  the  World,  infer  Utah  l  e .  3  No  place  in 
the  World  Empty ,  3  The  arguments  of  Lucretius  for  Vacuum  ,  invalid . 

^  Other  arguments  for  the  efiablifhingof  Vacuum,  invalid ,  5  Six  fup- 

pofittonsforthefdlvingofthe  Phenomena  of  Nature,  6  Pojfble  cau- 
fes  of  the  Motions  Annual  and  Diurnal ;  and  of  the  apparent  Direttion% 
Station  and  Retro  gradation  of  the  Planets,  7  The  fuppofition  of  Simple 
Ollotion  „  why  likely,  8  The  caufe  of  the  Excentricity  of  the  annual 
motion  of  the  Earth,  9  The  caufe  why  the  Moon  hath  alwayes  one  and  the 
fame  face  turned  towards  the  Earth,  10  The  caufe  of  the  Tides  of  the 
Ocean .  1 1  The  caufe  of  the  Pracejfion  of  the  Equinoxes, 

)Onfequent  to  the  Contemplation  of  Senfe  is  the  con¬ 
templation  of  Bodies ,  which  are  the  efficient  caufes 
orObje£h  of  Senfe.  Now  every  OhjeB  is  either  a 
part  of  the  whole  World,or  an  Aggregate  of  parts. 
The  greateft  of  all  Bodies,  or  fenfible  Obje&s,  is  the 
WorldAt  felf,  which  we  behold  when  we  look  round  about  us  from 
this  point  of  the  lame  which  we  call  the  Earth.  Concerning 
the  World  ,  as  it  is  one  Aggregate  of  many  parts,  the  things  that 
fall  under  inquiry  are  but  f  ew$  and  thofe  we  can  determine,  none. 
Of  the  whole  World  we  may  inquire  what  is  its  Magnitude^  what 
its  Duration ,  and  how  many  there  be  3  but  nothing  elie.  For  as  for 
Place  and  Time,  that  is  to  fay,  Magnitude  and  Duration  ,  they  are 
only  our  own  fancie  of  a  Body  (imply  fo  called ,  that  is  to  fay  of  a 
Body  indefinitely  taken,  as  I  have  fhewne  before  in  the  7  chapter. 
AH  other  Phantasmes,  are  of  Bodies  or  Obje&s  as  they  are  diftin- 
guifhed  from  one  another  •,  as  Colour,  the  Phantafme  of  coloured 
Bodies  j  Sound,  of  Bodies  that  move  the  Senfe  of  Hearing,  &c.. 
The  queftions  concerning  the  Magnitude  of  the  'W orld,  are,  whe¬ 
ther  it  be  Finite  or  Infinite ,  Full  or  not  Full  •  Concerning  its  Durati¬ 
on  ,  whether  it  had  a  Beqinninq,  or  be. Eternally  and  concerning  the 

num- 
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number,  whether  there  be  One  or  Many  (though  as  concerning  the 
Number,  if  it  were  of  infinite  Magnitude,  there  could  benocon- 
troverfy  at  all.)  Alfo  if  it  had  a  beginning ,  then  by  what  Cauf  e 
and  of  what  Matter  it  was  made ;  andagaine,  from  whence- that 
Caufeand  that  Matter  had  their  being,  will  be  new  ^ueftions^ 
till  at  laft  we  come  to  one  or  many  eternall  Caufe  or  Causes.  And 
the  determination  of  all  thefe  things  belongeth  to  him  that  profef- 
feth  the  univerfal  do&rine  of  Philofophy,in  cafe  as  much  could  be 
known  as  can  be  fought.  But  the  knowledge  of  what  is  Infinite  can 
never  be  attained  by  a  finite  Inquirer.  Whatfoever  we  know  that 
are  Men, we  learn  it  from  our  Phantafmes;and  of  Infinite  (whether 
Magnitude  cr  Time)  there  is  no  Phantafme  at  all  5  fo  that  it  is  im- 
polfible  either  for  a  man,or  any  other  creature  to  have  any  concep¬ 
tion  of  Infinite.  And  though  a  man  may  from  fomeEffeft  proceed  to 
the  immediate  Caufe  thereof^  fro  that  to  a  more  remote  Caufe, 
and  fo  afcend  continually  by  right  ratiocination  from  Caufe  to 
Caufe;  yet  he  will  not  be  able  to  proceed  eternally ;  but  wearied, 
will  at  laft  give  over ,  without  knowing  whether  it  were  poflible 
for  him  to  proceed  to  an  end ,  or  not.  But  whether  we  iiippofe 
the  World  to  be  Finite,  or  Infinite ,  no  abfurdity  will  follow.  For 
the  fame  things  which  now  appear,  might  appear,  whether  the 
Creator  had  pleafed  it  fhould  be  Finite  or  Infinite.Befides,though 
from  this,  that  nothing  can  move  it  felf ,  it  may  rightly  be  inferred 
that  there  was  fome  firft  eternal  Movent ;  yet  it  can  never  be  infer- 
red(though  fome  ufe  to  make  fuch  inference)  that  that  Movent  was 
eternally  Immoveable, but  rather  eternally  Moved.For  as  it  is  true, 
that  nothing  is  moved  by  it  felf;fo  it  is  true  alfo  that  nothing  is  mo¬ 
ved  but  by  that  which  is  already  moved.The  queftions  therefore  a- 
bout  the  Magnitude  and  Beginning  of  the  W orld,are  not  to  be  deter¬ 
mined  byPhilofophcrs,but  by  thofe  that  are  lawfully  authorifed  to 
order  the  Worfhip  of  God.  For  as  Almighty  God,  when  he  had 
brought  his  People  into  Judeea^ allowed  the  Priefts  ti  e  firft  fruits  re¬ 
fer  ved  to  him  felf;  fo  when  he  had  delivered  up  the  World  to  the 
deputations  of Men,it  was  his  pleafure,that  all  Opinions  concern¬ 
ing  the  nature  of  Infinite  and  Eternal  known  onely  to  himfelf, fhould 
(as  the  firft-fruits  of  Wifdom)  be  judged  by  thofe  whole  Minifte- 
ry  he  meant  to  ufe  in  the  ordering  of  Religion.  I  cannot  therefore 
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comittfend  thblfe  that  boaft  they  hkyt  ^fflbhftWt&d  by  tt&fbfis 
drawn  from  natural  things, that  the  World  had  a  Beginning.They 
are  contemned  by  Idiots,  bec&ufe  they  undetftand  them  fcidt  ;  and 
by  the  Learned,  bccaufe  they  underftaiid  them ;  by  both  deferved- 
ly.  For  who  can  commend  him  that  demonftrates  thus?  If  the 
Worldbe  Eternal,  then  an  infinite  number  of  dayes  (or  other 
meafures  of  Time)  preceded  the  birth  of  Abraham.  But  the  birth 
of  Abraham  preceded  the  birth  of  Ifaac  *  and  therefore  one  Infi¬ 
nite  is  greater  then  another  Infinite ,  or  one  Eternal  then  another 
Eternal  ;  which  (he  fayes)  isabiurd.  This  Demonftration  is  like 
his,  who  from  this,  that  the  number  of  even  Numbers  is  infinite, 
would  conclude,  tlm  there  are  as  many  even  Numbers ,  as  there 
are  Numbers  fimply,  that  is  to  fay ,  the  even  Numbers  are  as  ma- 
ny,as  411  theeven  and  bd  together  .They  which  in  this  ifiannettake 
a  way  Eternity  from  the  World,  do  they  not  by  the  fame  means 
takeaway  Eternity  from  the  Creator  of  the  Wotld?  From  this 
abfurdity  therefore  they  run  into  another,  being  forced  to  call  E- 
ternity  Nunc  flans,  a  handing  ftill  of  the  prefent  Time, or  an  abiding 
Now  •  and  (Which  is  much  more  abfurd  )  to  give  to  the  infinite 
number  of  Numbers ,  the  name  of  Unity.  But  why  lliould  Eterni¬ 
ty  be  called  an  Abiding  Now rather  then  an  AbidingThen  .<?  Where¬ 
fore  there  muft  either  be  many  Eternities ,  or  Now  and  Then  mud 
fignifie  the  fame. With  fuch  Demonftrators  as  thefe,that  fpeak  in 
another  language ,  it  isimpofiibleto  enter  into  deputation.  And 
the  men  that  reafon  thus  abfurdly,  are  not  Idiots,  but  (which 
makes  the  abfurdity  unpardonable)  Geometricians ,  and  fuch  as 
take  upon  them  to  be  Judges  ( impertinent ,  but  fevere  Judges)  of 
other  mens  Derhonftrations.  The  reafon  is  this,  that  as  Toon  as 
they  are  entangled  in  the  Words  Infinite  and  Eternal ,  (of  which 
We  have  in  our  mind  no  Idea,  but  that  of  our  own  infufficiency  to 
comprehend  them)  they  are  forced  either  to  fpeak  fomething  ab¬ 
furd,  or  (Which  they  love  worfe)  to  hold  their  peace.  For  Geome¬ 
try  hath  in  it  fomewhat  like  Wine ;  which  when  new  ,  is  windy ; 
but  afterwards  though  lefs  pleafaht,  yet  more  wholfotfie.  Wha t- 
foever  therefore  is  true,  young  Geometricians  think  Demonftra- 
blefbut  elder  not.Wherefore  I  purpofely  pafs  over  the  Queftioris 
of  Infinite  and  Eternal;  contenting  my  felf  with  that  Dodfrine 

con- 
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concerning  the  Beginning  and  Magnitude  of  the  World,  which! 
have  been  perf waded  to  by  the  holy  Scriptures ,  and  fame  of  the 
Miracles  which  confirm  them*  and  by  the  Cuftome  of  my  Ccun- 
try,and  reverence  due  to  the  Laws. And  fo  I  pafs  on  to  fuch  things 
as  it  is  not  unlawful  to  difpute  of. 

2  Concerning  the  World  it  is  further  queftioned,  whether  the 
parts  thereof  be  contiguous  to  one  another  ,  in  fuch  manner  ,  as 
not  to  admit  of  the  leaft  empty  fpace  between;  and  the  dispu¬ 
tation  both  for  &  againfl  it,  is  carried  on  with  probability  enough. 
For  the  taking  away  of  Vacuum , 1  will  rnftance  in  onely  one  experi¬ 
ment,  a  common  one, but  (I  think)  unanfwerable. 

Let  A  B(in  thefirfl  fig.)reprefent  a  vefTel  (fuch  as  Gardiners  ufe 
to  water  theirGardens  withal;)whofe  bottom  B  is  ful  of  litle  holes; 
&  whole  mouth  A  may  be  ftopt  with  ones  finger  when  there  ihall 
be  need.  If  now  this  vefTel  be  filled  with  water  ,  the  hole  at  the  top 
A  beingftopt,the  water  will  not  flow  out  at  any  of  the  holes  in  the 
bottom  B.But  if  the  finger  be  removed  to  let  in  the  air  above,it  will 
run  out  at  them  all*  and  as  Toon  as  the  finger  is  applyed  to  it  again, 
the  water  wil  fuddcnly  &  totally  be  flayed  again  from  running  our.. 
The  caufe  whereof  feems  to  be  no  other  but  this ,  that  the  W ater 
cannot  by  its  natural  endeavour  to  defccnd,  drive  down  the  aire 
below  it,  becaufe  there  is  no  place  for  itto  go  into,  unlefs  either  by 
thrufting  away  the  next  contiguous  aire  it  proceed  by  continual 
endeavour  to  the  hole  A,  where  it  may  enter  and  fucceed  into 
the  place  of  the  water  that  floweth  out;  or  clfe  by  refifling  the 
endeavour  of  the  water  Downwards,  penetrate  the  fame,  and  pafs 
up  through  it.  By  the  firft  of  thefe  wayes  (while  the  hole  at  A  re- 
'mains  flopped)  there  is  no  poffible  palfage ;  nor  by  the  fecond,  un¬ 
lefs  the  holes  be  fo  great,  that  the  water  flowing  out  at  them ,  can 
by  its  own  waight'fbrce  the  Air  at  the  fame  time  to  afcend  into  the 
vefTel  by  the  fame  holes;  as  we  fee  it  does  in  a  vefiel  whofe  mouth 
is  wide  enough,  when  we  turnTuddenly  the  bottom  upwards  to 
poure  out  the  water  ;  for  then  the  Aire  being  forced  by  the 
waight  of  the  water,  enters  (as  is  evident  by  the  fobbing  and  rcii  fi¬ 
ance  of  the  water)  at  the  Tides  or  circumference  of  the  orifice. 
And  this  I  take  for  a  fign  that  all  Space  is  full;  for  without  this 
"the  naturall  motion  of  the  water  (which  is  a  hea  vy  Body )  down¬ 
wards, would  not  be  hindered,  3 
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3  On  the  contrary,for  the  eftabliihing  of  VacmmjxiSiny  &  fpecious 
arguments  and  experiments  have  been  brought.  Neverthelefle 
there  feemes  to  be  fomething  wanting  in  all  of  them  to  conclude  it 
firmely.  Thefe  arguments  for  Vacuum  are  partly  made  by  the  fol¬ 
lowers  of  the  do&rineof  Epicurus  ;  who  taught  that  the  World 
conftfts  of  very  fmall  Spaces  not  filled  by  any  Bodie  ,  and  of  very 
fmall  Bodies  that  have  within  them  no  empty  Space  ,  (which  by 
reafon  of  their  hardneffe  he  calls  Atomes ),  and  that  thefe  fmall  Bo¬ 
dies  and  Spaces  are  every  where  intermingled.  Their  arguments 
are  thus  delivered  by  Lucretius. 

And  firft  he  fayes  that  unlefle  it  were  fo,  there  could  be  no  mo¬ 
tion  5  For  the  office  and  property  of  Bodies  is  to  withftandand 
hinder  motion.If  therfore  the  Univerfe.  were  filled  with  Body,mo- 
tion  vvould  every  where  be  hindered*  fo,  as  to  have  no  beginning 
any  where ;  &  consequently  there  would  be  no  motion  at  all.  It  is 
true  that  in  whatfoever  is  full*  and  at  reft  in  all  its  parts  *  it  is  not 
poffible  motion  fhould  have  beginning.But  nothing  is  drawn  from 
hence  for  the  proving  of  Vacuum .  For  though  it  fhould  be  granted 
that  there,  is  Vdcwrp.^ ,  yet  if  the  Bodies  which  are  intermingled 
with  it5  fhould  all  at  once  and  together  be  at  reft  ,  they  would  ne¬ 
ver  be  moved  again.  For  it  has  been  demonftrated  above  (in  the 
<?th  Chapter  yth  Article)  that  nothing  can  be  moved  but  by  that 
which  is  contiguous  and  already  moved.  But  fuppofing  that  all 
things  are  at  reft  together  ,  there  can  be  nothing  contiguous  and 
moved-  and  therefore  no  beginning  of  motion.  Now  the  denying 
of  the  beginning  of  motion  ,  doth  not  take  away  prefent  motion* 
unlcfs  beginning  be  taken  away  from  Body  alio.  For  motion  may 
be  either  coeternal,  or  concreated  with  Body,.  Nor  doth  it  feem 
more  neceftary  that  Bodies  were  firft  at  reft  ,  and  afterwards  mo¬ 
ved,  then  that  they  were  firft  moved,  and  refted  (if  ever  they  reli¬ 
ed  at  all)  afterwards.  Neither  doth  there  appear  any  caufe ,  why 
the  matter  of  the  World  fhould  for  the  admiffion  of  motion,  be 
intermingled  with  empty  (paces ,  rather  then  full;  I  fay  full,  but 
withall  fluid.  Nor  laftly ,  is  there  any  reafon  why  tlvole  hard  A- 
tomes  may  not  alfo  by  the  motion  of  intermingled  fluid  matter  be 
congregated  &  brought  together  into  compounded  Bodies  of  fuch 
bignefs  as  vve  fee.  Wherefore  nothing  can  by  this  argument  be 
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concluded,  but  that  motion  was  either  coeternal  ,  or  of  the  fame 
duration  with  that  which  is  moved  5  neither  of  which  conclu li¬ 
ons  confifteth  with  the  do&rine  of  Epicure *,  who  allows  neither  to 
the  World  nor  to  Motion  any  Beginning  at  alhThe  neceflity  there¬ 
fore  of  Vacuum  is  not  hitherto  demonftrated.Andthe  caufe(as  far  as 
I  underftand  from  them  that  have  difcour  fed  with  me  of  Vacuum) 
is  this,  that  whileft  they  contemplate  the  nature  of  Fluids  they  con¬ 
ceive  it  to  confift  as  it  were  of  fmall  grains  of  hard  matter,  in  fuch 
manner  as  meal  is  fluid,  made  fo  by  grinding  of  the  Corn;  when 
neverthelefs  it  is  poffible  to  conceive  Fluid  to  be  of  its  own  nature 
as  homogeneous,  as  either  an  Atome,  or  as  Vacuum ,  it  felf. 

The  fecond  of  their  arguments  is  taken  from  waight,  and  is  con¬ 
tained  in  thefe  V erfes  of  Lucretius , 


Corporis  offtcium  eft  quoniam  premere  omnia  deorfum  * 
Contra  autem  natura  manet  fine  Fonder e  Inanis ; 

Ergo  quod  magnum  eft  dque-y  Leviuf que  zidetur , 
Nimirum  plus  efje  ftbi  declarat  Inanis. 


*  1  * 

That  is  to  fay,  Seeing  the  office  and  property  of  Body  is  to  prejs  all  things- 
downwards ;  and  on  the  contrary ,  feeing  the  nature  of  Vacuum  is  to  have 
no  vcaioht  at  all ;  Therefore  when  of  two  Bodies  of  ecual  magnitude ,  one  is 
lighter  then  the  other  ft  is  manifeft  that  the  lighter  Body  hath  in  it  more  Va¬ 
cuum  then  the  other. 

To  fay  nothing  of  the  Affumption  concerning  the  endeavour  of 
Bodies  downwards ,  which  is  not  rightly  aflumed ,  becaufe  the 
World  hath  nothing  to  do  with  Downwards-, which  is  a  mere  fidtion 
of  oursfNor  of  this,that  if  al  things  tended  to  the  fame  loweft  part 
of  the  World,  either  there  would  be  no  coalefcence  at  all  of  Bo¬ 
dies,  or  they  would  all  be  gathered  together  into  the  fame  place. 
Thisonely  is  fuffidentto  take  away  the  force  of  the  argument, 
that  Aire  intermingled  with  thofe  his  Atomes,  had  ferved  as  well 
for  his  purpofe,  as  his  intermingled  Vacuum. 

The  third  argument  is  drawn  from  this, That  Lightning, Sound, 
Heat  and  Cold  do  penetrate  all  Bodies  (except  Atomes)how  lolid 
foever  they  be.  But  this  reafon, except  it  be  firft  demonftrated  that 
the  fame  things  cannot  happen  (without  Vacuum  )  by  perpetual 

sene* 
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generation vdf  Motion ,is  altogether  invalid.Bm  that  all  the  fame 
things  may  fo  happen,  (hall  in  due  place  be  demonftrated. 

Laftly,  the  fourth  argument  is  fet  down  by  the  fame  Lucretim 

in  chefeVcrfes. 

Duo  de  concur fu  corpora  lata 
Si  cit'd  dijsiliant ,  nempe  aer  omne  necefje  eft 
Inter  corpora  quod  fuerat,  pofi  idat  Inane. 

Is  porro  qmmvis  circum  celer  antibus  aurti 
Conftmty  baud  poterit  tamen  uno  tempore  totum 
Complerifpatium  *  mm  primum  quemque  necefje  eft 
Occupet  tile  locum ,  deinde  omnia  poji ideantur. 

That  is.  If  two  flat  Bodies  be  fuddenly  pulled  afunder ,  of  necejf  it)  the  Air 
muft  come  between  them  to  fill  all  the  [pace  they  left  empty.  But  with  what 
celerity  foever  the  Air  flow  in ,  yet  it  cannot  in  one  inftant  of  time  fill  the 
whole  f pace ,  but  fir  ft  one  part  of  it ,  then  fuccejT  ively  all. 

Which  neverthelefs  is  more  repugnant  to  the  opinion  of  Epicum, 
then  of  thofe  that  deny  V'acuum.  For  though  it  be  true ,  that  if  two 
Bodies  were  of  infinite  hardnefs ,  and  were  joyned  together  by 
their  Superficies  which  were  moft  exactly  plain ,  it  would  be  im- 
pofiible  to  pull  them  afunder,  in  regard  it  could  not  be  done  but  by 
Motion  in  an  inftant-,  yet,  if  as  the  greateft  of  all  Magnitudes  can¬ 
not  be  given,  nor  the  iwifteft  oi  all  Motions,  fo  neither  the  hardeft 
of  all  hard  Bodies-  it  might  be,  that  by  the  application  of  very 
great  force,  there  might  be  place  made  for  a  fucceffive  flowing  in 
of  the  Aire5namely  by  ieparating  the  parts  of  the  joyned  Bodies  by 
fucceflion,  beginning  at  the  outermoft  and  ending  at  the  innermoft 
part.  He  ought  therefore  firft  to  have  proved,  that  there  are  fome 
Bodies  extreamly  hard ,  not  relatively ,  as  compared  withfofter 
Bodies,  but  abfolutcly,  that  is  to  fay,  infinitely  hard ;  which  is  not 
true.  But  if  we  fuppofe  (as  Epicurus  doth)  that  Atomes  areindi- 
vifible,  and  yet  1  aveTmall  fupcrficiesof  theirown;  then  if  two 
Bodies  fhould  be  joyned  together  by  many,  or  but  one  onely  fmall 
fuperficies  of  either'  of  them,  then  I  fay  this  argument  of  Lucretius 
would  be  a  firrae  demonftration ,  that  no  two  Bodies  made  up  of 
Atomes  (as  he  fuppofes)  could  ever  poflibly  be  pulled  afunder  by 

any 
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any  force  whatfoever.  But  this  is  repugnant  to  daily  experience. 

And  thus  much  of  the  arguments  of  Lucretm.  Let  us  now  con- 
fider  the  arguments  which  are  drawn  from  the  experiments  of  la¬ 
ter  Writers. 

4  The  firft  experiment  is  this ,  That  if  a  hollow  veflel  be  thruft 
into  water  with  the  bottom  upwards, the  water  will  afcend  into  it; 
which  they  fay  it  could  not  do,  unlefs  the  Aire  within  were  thruft 
together  into  a  narrower  place ;  and  that  this  were  alfo  impoflible 
except  there  were  little  empty  places  in  the  Aire.  Alfo  that 
when  the  Aire  is  compreffed  to  a  certain  degree,  it  can  receive  no 
further  compre(Tion,its  ftnall  particles  not  fuffering  themfelves  to 
be  pent  into  lefs  room.  Thisreafon,  if  the  Aire  could  not  pafis 
through  the  Water  as  it  afcends  within  the  veffel3might  feem  va¬ 
lid.  But  it  is  fufficiently  known,that  Aire  will  penetrate  Water  by 
the  application  of  a  force  equal  to  the  gravity  of  the  Water.  If 
therefore  the  force  by  which  theVeffel  h  thruft  down,  be  greater, 
or  equal  to  the  endeavour  by  which  the  water  naturally  tendeth 
downwards ,  the  Aire  will  go  out  that  way  where  the  refiftance  is 
made,namely ,  towards  the  edges  of  the  V efiel.  For,  by  how  much 
the  deeper  is  the  water  which  is  to  he  penetrated, fo  much  greater 
muft  be  the  depreffing  force.  But  after  the  Veffel  is  quite  under 
water,  the  force  by  which  it  is  depreffed ,  that  is  to  fay,  the  force 
by  which  the  water  rifeth  up, is  no  longer  encreafed.There  is  there¬ 
fore  fuch  an  equilibration  between  them  ,  as  that  the  natural 
endeavour  of  the  water  downwards,  is  equal  to  the  endeavour  by 
which  the  lame  water  is  to  be  penetrated  to  the  encreafed  depth. 

The  fecond  experiment  is ,  That  if  a  concave  Cylinder  of  fuf- 
ficient  length  (made  of  Glafs ,  that  the  experiment  may  be  the 
better  feen)  having  one  end  open,  and  the  other  clofe  fhut ,  be  fil¬ 
led  with  Quickfilver,  and  the  open  end  being  flopped  with  ones 
finger,  be  together  with  the  finger  dipped  into  a  diftv or  other  vef¬ 
fel  in  which  alfo  there  is  Quickfilver ,  and  the  Cylinder  be  fet  up¬ 
right  ,  we  fhall ,  the  finger  being  taken  away  (  to  make  way  for 
the  defeent  of  the  Quickfilver)  fee  it  defeend  into  the  V  effel  under 
it,  till  there  be  one lyfo  much  remayning  within  the  Cylinder  as 
may  fill  about  2  6  Inches  of  the  fame  5  and  thus  it  will  alwayes 
happen  whatfoever  be  the  Cylinder,  provided  that  the  length  be 
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not  lefs  then  2d  Inches.  From  whence  they  conclude  that  the  cavi¬ 
ty  of  the  Cylinder  above  the  Quickfilver  remay  ns  empty  of  all 
Body.  But  in  this  experiment  I  findeno  neceflity  at  all  of  -Vacuum. 
For  when  the  Quickfilver  which  is  in  the  Cylinder  defeends  3  the 
Veffel  under  it  muft  needs  be  filled  to  a  greater  height,  and  confe- 
quently  fo  much  of  the  contiguous  Air  muft  be  thruft  away  as  may 
make  place  for  the  Quickfilver  which  is  defeended.  Now  if  it  be 
asked  whether  that  Aire  goes,what  can  be  anfwered  but  this,  that 
it  thrufteth  away  the  next  Aire,  &  that  the  next,&  fo  fucceffi  vely, 
till  there  be  a  return  to  the  place  where  the  propulfion  firft  began? 
and  there ,the  laft  Aire  thus  thruft  on  will  prefs  the  Quickfilver  in 
the  Veffel  with  the  fame ‘forcewith  which  the  firft  Aire  was 
thruft  awaysand  if  the  force  with  which  the  Quickfilver  defeends 
be  great  enough  (which  is  greater  or  lels ,  as  it  defeends  from  a 
place  of  greater  or  lefs  height)  it  will  make  the  Aire  penetrate 
the  Quickfilver  in  the  veffel,  and  go  up  into  the  Cylinder  to  fill 
the  place  which  they  thought  was  left  empty.  But  becaufe  the 
Quickfilver  hath  not  in  every  degree  of  height  force  enough  to 
caufe  fuch  penetration,therefore  in  defeending  it  muft  of  neceflity 
ftay  fomewhere,  namely  there,  where  its  endeavour  downwards, 
and  therefiftance  of  the  fame  to  the  penetration  of  the  Aire  come 
to  an  equilibrium.  And  by  this  experiment  it  is  manifeft,that  this  <e- 
quilibrium  will  be  at  the  height  of  26  Inches,  or  thereabouts. 

The  third  experiment  is,  That  when  a  Veffel  hath  as  much 
Air  in  it  as  it  can  naturally  contain,  there  may  neverthelefs  be  for¬ 
ced  into  it  as  much  water  as  will  fill  three  quarters  of  the  fame 
Veftel.  And  the  experiment  is  made  in  this  manner.  Into  the  glafs 
bottle,  reprefented  (in  the  2d  figure  )  by  the  Sphere  F  G ,  whole 
center  is  A,  let  the  pipe  BAG  be  fo  fitted,  that  it  may  precisely 
nil  tiie  mouth  of  the  bottle  5  and  let  the  end  B ,  be  fo  neer  the  bot¬ 
tom,  that  there  may  be  onely  ipace  enough  left  for  the  free  paftage 
of  the  water  which  is  thruft  in  above.  Let  the  upper  end  of  this 
pipe  have  a  Cover  at  D ,  with  a  fpout  at  E ,  by  which  the  water 
(when  it  afeends  in  the  pipe)  may  run  out.Alfo  letH  C  be  a  Cock, 
tor  the  opening  or  (hutting  of  the  paffage  of  the  water  between  B 
an  as  there  fhall  be  occalion.  Let  the  Cover  D  E  be  taken  offj 
ana  the  Cock  H  C  being  opened,  let  4  Syringe  fall  of  water  be  for-- 

ced 
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ced  in;  and  before  the  Syringe  be  taken  away,  let  the  Cock  be  tur¬ 
ned  to  hinder  the  going  out  of  the  Aire. And  in  this  manner  let  the 
injection  of  water  be  repeated  as  often  as  it  fhall  be  requifite,  till’ 
the  water  rife  within  the  bottle,  fcr  example,  to  G  F.  Laftly,  the 
Cover  being  fattened  on  again,  and  the  Cock  H  C  opened,the  wa¬ 
ter  will  run  fwiftly  out  at  E,  and  fink  by  little  and  little  from  G  F 
to  the  bottom  of  the  pipe  B. 

From  this  Phenomenon  they  argue  for  the  neceffity  of  Vacuum  in 
this  manner.  The  Bottle  from  "the  beginning  was  full  of  Aire; 
which  Aire  could  neither  go  out  by  penetrating  fo  great  a  length 
of  water  as  was  inje&ed  by  the  pipe ,  nor  by  any  other  way.  Of 
neceffity  therefore  all  the  water  as  high  as  F  G,  as  alfo  all  the  Aire 
that  was  in  the  bottle  before  the  water  was  forced  in,  mutt  now  be 
in  the  fame  place,  which  at  firft  was  filled  by  the  Aire  alone;' 
which  were  impoflible,  it  all  the  fpace  within  the  bottle  were  for¬ 
merly  filled  with  Aire  precifely,  that  is,  without  any  Vacuum. Ee- 
fides,  though  fome  man  perhaps  may  think  the  Air, being  a  thinne 
Body,  may3 pafs  through  the  Body  of  the  water  contained  in  the 
pipe,  vet  from  that  other  Phenomenon,  (namely,  that  all  the  water 
which  is  in  the  fpace  B  F  G,  is  caft  out  again  by  the  fpoutat  E,  for 
which  it  feems  impoffible  that  any  other  reafon  can  be  given  be-; 
fides  the  force  by  which  the  Aire  frees  it  felf  from  compreffion)  it 
follows,  that  either  there  was  in  the  bottle  fome  fpace  empty, 
or  that  many  Bodies  may  be  together  in  the  fame  place.  But  this 
laft  is  abfurd ;  and  therefore  the  former  is  true,  namely ,  that 

there  was  Vacuum.  ■  cr  a 

This  argument  is  infirm  in  two  places.  For  firft  that  is  aliumcd 

which  is  not  to  be  granted;  and  in  the  fecond  place  an  experiment 
is  brought,  which  l  think  is  repugnant  to  Vacuum.  That  which  is 
aflunied  is,tha  t  the  Aire  can  have  no  paflage  out  through  the  pipe. 
Neverthelefs  we  fee  daily  that  Aire  cafily  afeends  from  thebot- 
tom  to  the  Superficies  of  a  River  (as  is  manifeft  by  the  bubbles 
that  rife);  nor  doth  it  need  any  other  caule  to  give  it  this  motion, 
then  the  natural  endeavour  downwards  of  the  V  ater.  Y 
therefore  may  not  the  endeavour  upwards  of  the  fame  Vv  ate  r  ac¬ 
quired  by  the  injection  (which  endeavour  upwards  is  greater  then 
the  natural  endeavour  of  the  water  downwards)  caufe  the  aire  in 
the  bottle  to  penetrate  in  like  manner  the  water  that  prjjfleth 
‘  S  !  2  '  1C 
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it  downwards*  efpecially  feeing  the  water  as  it  rifeth  in  the  bottle, 
doth  fo  prefs  the  Aire  that  is  above  it ,  as  that  it  generateth  in 
every  part  thereof  an  endeavour  towards  rhe  external  fuperfides 
of  the  pipe,  and  confequently  maketh  all  the  parts  of  the  enclofed 
aire  to  tend  dire&ly  towards  the  paffage  at  B  >  1  fay  this  is  no 
iefs  manifeft ,  then  that  he  aire  which  rifeth  up  from  jthe\  bot¬ 
tom  of  a  River  fhould  penetrate  the  water  ,  how  deep  fo- 
ever  it  be.  Werefore  I  do  not  yet  fee  any  caufe  why  the  force 
by  which  the  water  is  injeCted,  mould  not  at  the  fame  time  cjed 
the  aire. 

And  as  for  their  arguing  the  neceflity  of  Vacuum  from  the  reje¬ 
ction  of  the  water  5  In  the  fir  ft  place,  fuppofing  there  is  Vacuum ,  I 
demand  by  what  principle  of  motion  that  ejection  is  made.  Cer¬ 
tainly,  feeing  this  motion  is  from  within  outwards ,  it  muft  needs 
be  caufed  by  fome  Agent  within  the  bottle  *  that  is  to  fay  ,  by  the 
aire  it  felf.  Now  the  motion  of  that  aire,  being  caufed  by  the  rifing 
of  the  water,  begins  at  the  bottom,  and  tends  upwards  5  whereas 
the  motion  by  which  it  ejedeth  the  water  ought  to  begin  above, 
and  tend  downwards.  From  whence  therefore  hath  the  enclofed 
aire  this  endeavour  towards  the  bottom.  To  this  queftionlknow 
not  what  anfwer  can  be  given,  unlefs  it  befaid,  that  the  aire  def- 
cendsof  its  own  accord  to  expel  the  water.  Which  becaufe  it  is 
abfurd5and  that  the  aire  after  the  water  is  forced  in3hath  as  much 
room  as  its  magnitude  requires,  there  will  remain  no  caufe  at  all 
whythe  water  fhould  be  forced  out.  Wherefore  the  affertion  of 
Vacuum  is  repugnant  to  the  very  experiment  which  is  here  brought ; 
to  eftablifh  it,  '  *  ^ 

Matty  other  Fhdmmem  are  ufually  brought  for  Vacuum ,  as  thofe 
f&ireathcr'gla(JeSs^olipleS)Wind-guns&c^h\c\\  would  all  be  very 
hard  to  be  falved,  unlefs  water  be  penetrable  by  aire^  without  the 
intermixture  of  empty  (pace.  But  now,  feeing  aire  may  with  no 
great  endeavour  pafs  through,  not  onely  water,  but  any  other  fluid 
Body.,  though  never  fo  ftubbonv  as  Quickfilver ,  thefe  Phenomena 
prove,  nothing.  Neverthelefs ,  it  might  in  reafon  beexpeded, 
shat  he  that  would  take  away  Vacuum ,  fhould  without  Vacuum  {hew 
m  fitch  caufes  of  thefe  Phenomena-)  as  fhould  be  a  t  leaft  of  equal,  if 
not  greater probability.  This  therefore  {hall  be  done  in  the  Follow¬ 
ing  difcourfe ,  whmicome  to  fpeakof  thefe  Phenomena  in  their 

'■  . .  '  pro-  - 
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proper  places.  But  firft  the  moft  general  Hftetfcfis  of  natural 

Philofophy  are  to  be  premifed.  r 

And  feeing  that  Suppofitions  are  put  for  the  true  Carnes  ot  appa- 
rent  Effects,  every  Suppofition,.  except  fuch  as  beabfurd  x  nauft  of 
neceffity  confift  of  fome  fuppofed  poffible  Motion  (for  Reft  can 
never  be  the  Efficient  Caufe  of  any  thing), &  Motion  fuppofeth  Bo¬ 
dies  Moveable  v  of  which  there  are  three  kinds ,  Fluid,  Confident , 
and  mixt  of  both .  Fluid  are  thofe  ,  whofe  parts  may  by  very  weak 
endeavour  be  feparated  from  one  another*.  and  Confident  thofe  ,  for 
the  feparation  oi  whofe  parts  greater  force  is  to  be  applyed.There 
are  therefore  degrees  of  Confiftency*  which  degrees,  by  compari- 
fon  with  more  or  lefs  Confiftent,  have  the  names  of  Hardaeff  ,  or 
Softnej f.  Wherefore  a  Fluid  Body  is  alwayes  divifible  into 
Bodies  equally  Fluid,  as  Quantity  into  Quantities ;  and  Soft  B<> 
dies ,  of  whatfoever  degree  of  Softnefs ,  into  Soft  Bodies  o, 
the  fame  degree.  And  though  many  men  feem  to  conceiveno  o~ 
ther  difference  of  Fluidity  vbut  fuch  as  arifeth  from  the  difteiem 
magnitudes  of  the  parts  ( in  which  Senfe  ,  Duft  5  though  ot  Dia¬ 
monds,  may  be  called  Fluid)  *  Yet  I  under  {land  by  Fluidity  ,  that 
which  is  made  fuch  by  Nature  equally  in  every  part  ot  the  Fluid 
Body *  not  as  Duft  p s  Fluid  ,  for  fo  a  Houfe  which  is  falling  in  pie  ¬ 
ces  may  be  called  Fluid*but  in  fuch  manner  as VVater  feems  Flui  ,  > 
and  to  divide  it  felf  into  parts  perpetually  Fluid.  And  this  being 

well  under  flood,  I  come  to  my  Suppofitions. 

5  Firft,  therefore  I  fuppofe,That  the  Immenfe  Space  which  we 
call  the  World,  is  the  Aggregate  of  all  Bodies  y  which  are  either 
Confiftent  &  Vifible,as  the  Earth  and  the  Starres*  or  -  Invfibie,  as  , 
the  fmall  Atomes  which  are  diffeminated  through  the  whole 
{pace  between  the  Earth  and  the  Stars-,  and  iaftly,  that  molt  f  luid 
v^tbery  which  fo  fils  all  the  reft  of  theUniverfe,as  that  it  leaves 

in  it  no  empty  place  at  all.  „  , . 

Secondly,  I  fuppofe  with  Cofemim,  That  the  greaterBodies . 
of  the  World, which  are  both  confiftent  and  permanent, have  fuch  . 
order  amongft  themfelves ,  as  that  the  Srnne  hath  tne  hrft  peace, , 
Mercury  the  fecond,  Venvi  the  third ,  The  Earth  (with  tie  outgo¬ 
ing  about  it)  the  fourth,  Mars  the  fifth,  Jupiter  (with  his  Attend¬ 
ants)  the  bltb>  Satume  the  feventh,  and  after  theie  the  FiXvl  Starr es 

have  their  feveral  diftances  from  the  Sunne, . 
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Thirdly,  I  fuppofe,  That  in  the  Sunne  &  the  reft  of  the  Planets, 
there  is  and  alwayes  has  been  a  Simple  Circular  Motion. 

Fourthly,  I  fuppofe,  That  in  the  Body  of  the  Aire  there  are  cer¬ 
tain  other  Bodies  intermingled ,  which  are  not  Fluid  ^  but  withal 
that  they  are  (o  fmall,  that  they  are  not  prcceptible  by  Senfc,  and 
that  theie  alfo  have  their  proper  Simple  Motion  •  and  are  fome  of 
them  more,  fbme  lefs  hard  or  confident. 

Fifthly,!  fuppofe  with  Kepler, That  as  the  diftance between  the 
Sunne  and  the  Earth, is  to  the  diftance  between  the  Mopri  and  the' 
Earth  l  io  the  diftance  between  the  Moon  and  the  Earth',  is  to  the 
Semidiameter  of  the  Earth. 

Asfor  the  Magnitude  of  the  Circles,  and  the  Times  in  which 
they  are  deferibedby  the. Bodies  which  are  in  them, I  will fuppofe 
thcmtobefuch  as. (hall  feem  moft  agreeable  to  the  Phenomena 
in  queftion, 

6  Thecaufesof  the  different  Seafons  of  the  Year,  and  of  the 
feveral  variations  of  Dayes  and  Nights  in  all  the  parts  of  the 
fuperficies  of  the  Earth  ,  have  been  demonftrated  firft  by  topfrhi- 
cu h  and  fmee  by  Kepler ,  GdiUw  and  others,  from  the  fuppofition  of 
the  Earths  diurnal  revolution  about  its  own  Axis,togeth  ei  withitf 
Annual  motion  about  the  Sunne. b  in  the  Ecliptick  according  to  the 
order  of  the  Signes «,  and  thirdly ,  by  the  annual  revolution  of  the 
fame  Earth  about  its  own  center  contrary  to  the  order  of  the 
Signs.!  fuppofe  \vii\\Copertikw'jt\\ax  the  diurnal  revolution  is  front 
the  motion  of  the  Earth ,  by  which  the  dEquinofHal  Circle  is  de- 
icribed  about  it.  And  as  for  the  other  two  annual  motions,  they  are 
;hc  efficient  cache  of  the  Earths  being  carried  about  in  the  Eclip- 
tick  in  filch  manner  y  as  that  its  Axis  is  alwayes  kept  parallel  to  it 
ielf.  W  hich  parallejifme  was  for  this  feafonk introduced ,  left  by 
the  Earths  annual  revolution, its  Poles  iliould  feem  to  be  neceffari- 
ly  carried  about  the  Sunne,  contrary  to  experience.  I  have  (in  the 
i  oth  Artic.of  the  2  ,>  th  Chap.)dcmonftrated  from  the  fuppofitiort 
of  Simple  Circular  Motion  in  the  Sun,  that  the  Earth  is  fb  carried 
about  the  Sunne, as  that  its  Axis  is  thereby  kept  always  parallel  to 
it  fc-lf.Wherefore,from  thefe  two  fuppofed  motions  iii  the  Sunne, 
the  one  ^Simple  Circular  Motion  5  the  other  Circular  Motion  a- 
bout  its  owns  Center,  it  may  be  demonftrated,'  that  the.)fear  hath 
both  the  fame  variations  of  Dayes  and  Nights,  ashafebeen  de- 
m  ■  '■  ■  '  -  For 


•Part  4-  PH^NOMZNAefN-ATURE.  319. 

For  if  the  Circle  abed  (in  the  3d  Figure)  be  the  Ecliptick, 
whofe  Center  is  e, and  Diameter  a  e  c  j ana 'the  Earth  be  placed  in 
■  a ,  &  the  Sunne  be  moved  in  the  little  Circled g  h  i,  namely3accord- 
ing  to  the  order  f,  g,  h  &  V|  it  hath  been  denipnlfr^ted,  .that  a  Body 
placed  in  a,  will  be  moved  in  the  fame  order  thrdugh  the  points  of 
the  Ecliptick  a,b}c&i  dy  and  will  alwayes  keep  its  Axis  parallel  to 
its  felf. 

But  if  (as  I  have  fiippofed)  the  Earth  alio  be  moved  wit  h  Sim¬ 
ple  Circular  Motion  in  a  plain  that  paflcth  enrolls h  a , fitting  the 
plain  of  the  Ecliptick  fo,  as  that  the  common  feStion  of  both 
the  plains  be  in  a  c-,  thus  alfo  the  Axis  of  the  Earth  will  be  kept  al¬ 
wayes  parallel  to  it  felf.  For  let  the  Center  of  the  Earth  be  moved 
about.in  the  Circumference  of  the  Epicycle  whofe  Diameter  is 
/  at, which  is  a  part  br  the  ftraigbt  line  /  a  ^Therefore  la  k  the  Dia¬ 
meter  of  the  Epicycle ,  pafling  through  the  Center  of  the  Earth, 
willbe  in  the  plain  of  the  Ecliptick.Wherefore  feeing  that  by  rea- 

m  its 

‘felf. 


fon  of  the  Earths  Simple  Motion  both  in  the  Ecliptick  and  ini 
Epicycle,  the  ftraigbt  line  lak  is  kept  alwayes  parallel  to  it  fcJ 
everv  other  ftrai  oh  r  line  slfn  rniren  In  t-he  Hr.riV7.0P  vKr  Pavffi  wh 
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to  it  felfefo  that  in  what  part  foever  of  the  Ecliptick  the  Center 
of  tlfe  Epicycle  be  found,  and  in  what  part  foever  of  the  Epicycle 
the  Q^ntcr  of  the;  Earth  be  found  at  the  lame  time, the.  Axis  of' the 
Earth  vvil  1  be  parallel  to  the  place  where  the  fame  Axis  wduld 
Edve  been ,  if  the  Center  of  the  Ear  th  had  never  gone  out .  of  the 
Ecliptick, 

'Now  as  E have  demonftrated  the  Ample  annual  motion  of  the 
Earth  from  the  fuppofition  of  Simple  Motion- in  the:Sunne.;ib  fern 
the  fuppofition  of  Simple  Motion  in  the  Earth  maybe  demoni!  ra¬ 
ted  the  mohethly  Simple  Mctiofrof  the  Moon.  For  if  the  names  be 
put  changed  the  Demonftration  -  will  be  the  fame ,  and  therefore 
need  not  be  repeated. 

7  That  which  makes  this  fuppofition  of  the  Sunnes  Simple  Mo  - 

non 

th 
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feems  to  depend  upon  fome  power  in  the  S  unne>efpeciaHy  in  that 
part  of  the  Sunne  which  refpe&s  the  Zodiack.  Secondly ,  that  in 
the  whale  compafle  of  the  heavens  there  appears  no  other  Body, 
from  which  the  caufe  of  this  Phenomenon  can  in  probability  be  deri¬ 
ved.  Belides  ,  I  could  not  imagine  ,  that  fo  many  and  fuch  vari¬ 
ous  motions  of  the  Planets  fhould  have  no  dependanceat  all  upon 
one  another.  But  by  fuppofing  motive  power  in  theSunne  ,  we 
fuppofe  motion  alfo^  for  power  to  move  ,  without  motion  ,  is  no 
power  at  all.  I  lia  ve  therefore  fuppofed  that  there  is  in  the  Sunne 
for  the  governing  of  the  primary  Planets,  and  in  the  Earth  for  -the 
governing  of  the  Moon,fuch  motion,  as  being  received  by  the  pri¬ 
mary  Planets  a ndby  theMoon,  makes  them  neceflarily  appear  to 
us  in  fuch  manner  as  we  fee  them  *  Whereas,  that  circular  mod- 
on  (which  is  commonly  attributed  to  them  )  about  a  fixed  Axis, 
(which  is  called  Converfion)  being  a  motion  of  their  parts  onely, 
and  not  of  their  whole  Bodies,  is  infufficient  to  falve  their  Ap¬ 
pearances.  For  feeing  whatfoever  is  £0  moved,  hath  no  endea¬ 
vour  at  all  towards  thofe  parts  which  are  without  the  circle,  they 
have  no  power  to  propagate  any  endeavour  to  fuck  Bodies  as  are 
placed  without  it.  And  as  for  them  that  fuppofe  this  may  be  done 
by  Magnetical  Virtue,  or  by  incorporeall  and  immaterial!  Speci¬ 
es,  they  fuppofe  no  naturali  caufe  $  nay  no  caufe  at  all.  For  there 
is  no  fuch  thing  as.  an  Incorporeal  Movent ;  and  MagneticalVirtue 
is  a  thing  altogether  unknown  ;  and  whenfoevr  it  Iball  beltnown, 
it  will  be  found  to  be  a  motion  of  Body.  Itremaines  therefore, 
that  if  the  primary  Planets  be  carried  about  by  the  Sunne,  and 
the  Moon  by  the  Earth,  they  have  the  fimple  circular  motions 
of  the  Sunne  and  the  Earth  for  the  caufes  of  their  circulations.  O- 
therwife,  if  they  be  not  carried  about  by  the  Sunne  and  the  Earth, 
but  that  every  Planet  hath  been  moved  as  it  is  now  moved  ever 
lince  it  was  made,  there  will  be  of  their  motions  no  caufe  natural!. 
For  either  thefe  motions  were  concreated  with  their  Bodies,  and 
their  caufe  is  fupernatural;  or  they  are  coeternal  with  them  ,  and 
fo  they  have  no  caufe  at  all.  For  whatfoever  is  Eternall  was  never 
generated. 

I  may  add  befides,  to  confirme  the  probability  of  this  fimple 
motion ,  that  allmoft  all  learned  men  axe  now  of  the  fame  opinion 

with 
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with  Copernicus  concerning  the  parallelifme  of  the  Axis  of  the 
Earthy  it  feemed  to  me  to  be  mote  agreeable  to  truth ,  or  at  leaft 
more  h^ndfome,that  it  thould  be  caufed  by  Ample  Circular  Moti¬ 
on  alone,  than  by  two  motions,  one  in  the  Ecliptick,  and  the  other 
about  the  Earths  own  Axis  the  contrary  way, neither  of  them  Sim¬ 
ple,  nor  either  of  them  fuch  as  might  be  produced  by  any  motion 
oftheSunne.  I  thought  beft  therefore  to  retain  this  Hypothefisof 
Simple  Motion*  and  from  it  to  derive  the  caufes  of  as  many  of  the 
Phenomena  as  I  could,  and  to  let  fuch  alone  as  I  could  not  deduce 
frm  thence. 

It  will  perhaps  be  obje&ed ,  that  although  by  this  fuppofition 
the  reafon  may  be  given  of  the  Parallelifme  of  the  Axis  of  the 
Earth,  and  of  many  other  Appearances*  never  thelefs ,  feeing  it  is 
done  by  placing  the  Body  of  the  Sunne  in  the  Center  of  that  Grbe 
which  the  Earth  deferibes  with  its  annual  motion,  the  fuppofition 
it  felf  is  falfe,becaufe  this  annual  Orbe  is  excentrique  to  the  Sunne* 
In  the  firft  place  therefore  let  us  examine  what  that  Excentricity 
is,  and  whence  it  proceeds. 

8  Let  the  annual  Circle  of  the  Earth  abed  (in  the  fame  3d 
gure)be  divided  into  four  equal  parts  by  the  ftraight  lines  ac&cbd$ 
cutting  one  another  in  the  Center  e  *  and  let  a  be  the  beginning  of 
Libr^  b  of  Capricorn ,  c  of  Aries^  and  d§{  Cancer  *  and  let  the  whole 
Orbe  abed  be  underftood  (according  to  Copernicus )  to  have  every 
way  fo  great  di dance  from  the  Zodiack  of  the  fixed  Starres ,  that 
it  be  in  comparifon  with  it  but  as  a  point.  Let  the  Earth  be  now 
fuppofed  to  be  in  the  beginning  of  Libra  at  a .  The  Sunne  therefore 
will  appear  in  the  beginning  of  Aries  at  c .  Wherefore  if  the  Earth 
be  moved  from  a  to  £,  the  apparent  motion  of  the  Sunne  will  be 
from  c  to  the  beginning  of  Cancer  in  d  *  and  the  Earth  being 
moved  forwards  from  b  to  c,  the  Sunne  alfo  will  appear  tobe 
moved  forwards  to  the  beginning  of  Libra  in  a *  Wherefore  c  d  a 
will  be  the  Summer  Arch, and  the  Winter  Arch  will  be  a  be.  Now 
in  the  time  of  the  Suns  apparent  motion  in  the  Summer  Arch, there 
are  numbred  i86^dayes  *  and  confequently  the  Earth  makes  in 
the  fame  time  the  fame  number  of  diurnal  converfions  iiy  the 
Arch  a  be *  and  therefore  the  Earth  in  its  motion  through  tie 

Arch  c  da  will  make  onely  1787  diurnal  converfions,  Wherefore 

q;  t  the 
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the  Arch  a  bought  to  be  greater  then  the  Arched  by  Sidaves* 
that  is  to  fay ,  by  almoft  fo  many  degrees.  Let  the  Arch  a  r 
as  alfo  c  s,  be  each  of  them  an  Arch  of  two  degrees  and  Where¬ 
fore  the  Arch  rls  will  be  greater  then  the  Semicircle  ail 
by  4  degrees  and  4 ,  and  greater  then  the  Arch  s  dr  by  8  decrees 
and  The  Equinoxes  therefore  will  be  in  the  points  r  &  s  ?  and 
therefore  alfo  when  the  Earth  is  in  r,  the  Sunne  will  appear  in  s 
Wherefore  the  true  place  of  the  Sunne  will  be  in  t,  that  is  to  fay,* 
without  the  Center  ol  the  Earths  annual  motion  by  the  quantity  of 
the  Sine  of  the  Arch  a  r,  or  the  Sine  of  two  degrees  and  1 6  mi¬ 
nutes.  Now  this  Sine,  putting  jooooo  for  the  Radius,  will  be  neer 
3580  parts  thereof.  And  fo  munh  is  the  Excentricity  of  the  Earths 
annual  motion ,  provided  that  that  motion  be  in  a  perfed  circle- 
and  s  &  r  are  the  Equinodial  points  5  and  the  ftraight  lines  fr  & 
'*  Produced .both  wayes  till  they  reach  the  Zodiackof  the  fixed 
Starres,  wil  fall  ftil  upon  the  fame  fixed  Starres,becaufe  the  whole 
Or  be  a'b  c  d  is  fuppofed  to  have  no  magnitude  at  all  in  resped  of 
She  great  diftance  of  the  fixed  Starres. 

7  .  L  T?  1  •  .  in  r3it  remains  that  I  ihew  the  caufe 

w  y  the  Earth  is  neerer  to  the  Sunne ,  when  in  its  annual  motion 
nis  round  to  be  in  d,  then  when  it  is  in  b.  And  I  take  the  caufe  to  be 
this.  When  the  Earth  is  in  the  beginning  of  Capricorn  at  b,  the 
bunne  appears  in  the  beginning  of  Cancer  at  d ,  &  then  is  the  midft 

cmeu  But  In  th,e  ™ldft  of  Summer ,  the  Northern  parts 
ol  the  Earth  are  towards  the  Sunne ,  which  is  almoft  all  dry  land, 

2£tffing£U  Eu°Pe’  an,dmucl,1  tbe  §reateft  Pa«  of  Afia  and  Ame- 

SftnfWCn  thC  Ejruh  1$  m  the  bfginning  of  Cancer  at  d,  it  is  the 

wW,  fWintCrLard  that  pa“  °f  the  Earch  is  towards  the  Sunne, 
jJS  ,Ct?Caias  tho<e  pat  Seas  called  the  South  Sea  and  the  Indi- 

t  hatHem ;  fC  i. 3re \A7 ^arre  greater  extent  then  all  the  dry  Land  in 

ter) (b7, the  lalt  Article  °h  the  h  Chap- 
thar  ?licEtt  ls,ln  .4  u.wlH  come  neerer  to  its  firft  Movent, 

mhJ  Sm^f  Uhne^nah  r  «7?tha-tis  t0  fay’the  Earth  is  neerer 
midft  oP  «  hC  miC[ft  °f- Winter  when  it  is  in  d,  then  in  the 

Winter  fh/»cmmer-  ^be-n  K  is  P  ’  and  therefore  during  the 

she  Sunimr.  /n  UTS  Peng£um>  and  in  its  Apog&um  during 

er6  And  thus  I  have  fhesyn  a  pofiible.  caufe  of  the 
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Excentricity  of  the  Earth  ;  which  was  to  be  done, 

I  am  therefore  of  Keplers  opinion*  in  this,  that  he  attributes  the 
Excentricity  of  the  Earth  to  the  difference  of  the  parts  thereof* 
and  luppofes  one  part  to  be  affeded,and  another  diiaffeded  to  the 
Sunne.  And  I  diffent  from  him  in  this,  that  he  thinks  it  to  be  by 
Magnetick  virtue,and  that  this  Magnetick  virtue, or  atrradion  and 
thruflingbackof  the  Earth  is  wrought  by  immaceriate  Species; 
wnicn cannot  be; becaufe  nothing  can  give  motion,  but  a  Body 
moved  and  contiguous.  For  if  thofe  Bodies  be  not  moved  which 
are  contiguous  to  a  Body  unmoved,  how  this  Body  fhould  begin  to 
be  moved  is  not  imaginable ;  as  has  been  demonftrated  in  the 
7th  Article  of  the  9th  Chapter,  and  often  inculcated  in  other 
places,  to  the  end  that  Philofophers  might  at  laft  abftain  from  the 
ufe  ot  fuch  unconceiveable  connexions  of  words  J  diffent  alio  from 
him  in  this,that  he  fays  the  fimilitude  o f  Bodies  is  the  caufeof  their 
mutual  attradion,  For  if  it  were  fo ,  I  fee  no  reafon  why  one  Egg 
fhould  not  be  attraded  by  another.  If  therefore  one  part  of  the 
Earth  be  more  affeded  by  the  Sunne,  then  another  part,  it  pro* 
ceedsfrom  this,  that  one  part  hath  more  water  ,  the  other  more  - 
dry  land.  And  from  hence  it  is, (as  I  fhewed  above)  that  the  Earth 
comes  neerer  to  the  Sunne  when  it  fhines  upon  that  part  where 
there  is  more  water ,  then  when  it  fhines  upon  that  where  there 
is  more  dry  Land. 

9  This  Excentricity  of  the  Earth  is  the  caufe  why  the  way  of 
its  annual  motion  is  not  a  perfed  Circle ,  bur  either  an  Elliptical^ 
or  almoft  an  Elliptical  line ;  as  alio  why  the  Axis  o^  the  Earth  is 
not  kept  exadly  parallel  to  it  felf  in  all  places,  but  onely  in  the  E- 
quinodial  points. 

Now  feeing  Ihavefaid  that  the  Moon  is  carried  about  by  the 
Earth,  in  the  fame  manner  that  the  Earth  is  by  t  ie  Sunne^and  that 
the  Earth  goeth  about  the  Sunne  in  fuch  manner  as  that  it  fhews 
fometimes  one  Hemifphere ,  fometimes  the  other  to  the  Sunne  5 
it  remains  to  be  enquired,  why  the  Moon  has  alwayes  one  and  the 
fame  face  turned  towards  the  Earth. 

Suppofe  therefore  the  Sunne  to  be  moved  with  Simple  Motion 
in  the  little  Circle /g  h >,  (in  the  fourth  figure)  whofe  Center  is  4 
and  let  V  $  ^  ^  be  the  annuall  Circle  of  the  Earth;  and  £  the  be- 

Tt  2  ginning* 
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ginning  of  Libra.  About  the  point  a  let  the  little  Circle  Ik  bede- 
icribed;andinit  let  the  Center  of  the  Earth  be  underftood  to  be 
moved  with  Simple  motion;and  both  the  Sunne  &  the  Earth  to  be 
moved  according  to  the  order  of  theSignes.  Upon  the  Centers 
let  the  way  of  the  Moon  mnop  be  described;  and  let  qr  be  the 
Diameter  of  a  Circle  cutting  the  Globe  of  the  Moon  into  two  He- 
mifpheres,  whereof  one  is  feen  by  us  when  the  Moon  is  at  the  full* 
and  the  other  is  turned  from  us. 

The  Diameter  therefore  of  the  Moon  qor  will  be  perpendicular 
to  the  Straight  Line  t  a.  Wherefore  the  Moon  is  carried  by  reafon 
©f  the  Motion  of  the  Earth  from  0  towards/?.  But  by  reafon  of  the 
motion  of  the  Sunne,  if  it  were  in  p  it  would  at  the  fame  time  be 
carried  from  p  towards  0*,  and  by  thefe  two  contrary  Movents  the 
ftraightline  qr  will  be  turned  about  5  and  in  a  Quadrant  of  the 
Circle  mnop  it  will  be  turned  fo  much  as  makes  the  fourth  part 
©f  its  whole  con verfion. Wherefore  when  the  Moon  is  in  py  q  r  will 
be  parallel  to  the  ftraight  line  m  0.Secondly,when  theMoon  is  in  my 
(the  ftraight  line  q  r  will  by  reafon  of  the  motion  of  the  Earth  be  in 
mo. But  by  the  working  of  the  Suns  motion  upon  it  in  the  quadrant 
pMyt oc  fame  q  r  will be  turned  fo  much  as  makes  another  quarter 
of  its  whole  converfion.  When  therefore  the  Moon  is  in  m^q  r  will 
be  perpendicular  to  the  ftraight  line  0  m. By  the  fame  reafon,when 
die  Moon  is  in  ny  qr  will  be  parallel  to  the  ftraight  line  mo-y  and 
die  Moon  returning  to  0,  the  fame  q  r  will  return  to  its  fir  ft  place  5 
and  the  Body  of  the  Moon  will  in  one  entire  period  make  alfo  one 
mtire  converfion  upon  her  own  Axis.  In  the  making  of  which,  it 
Ismanifeft,that  one  and  the  fame  face  of  the  Moon  is  always  turn¬ 
ed  towards  the  Earth.  And  if  any  Diameter  were  taken  in  that 
little  Circle,  in  which  theMoon  were  fuppofed  to  be  carried  a- 
bout  with  Ample  motion,the  fame  effed  would  follow;  for  if  there 
were  no  adion  from  the  Sun,  every  Diameter  of  the  Moon  would 
fee  earned  about  always  parallel  to  it  felf.  Wherefore  I  have  gi- 
pofiible  caufe,  why  one  and  the  fame  face  of  the  Moon  is  at 
wayes  turned  towards  the  Earth. 

But  it  is  to  he  noted,  that  when  the  Moon  is  without  the  Eclip- 
«&cfc>we  do  not  alwayes  fee  the  fame  face  precifely.For  we  fee  one- 

h  But  when  the  Moon  is  without 
-  5‘  thei 
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the  Ecliptick  ,  that  part  which  is  towards  us  ,  is  not  exa&ly  the 
fame  with  that  which  is  illuminated. 

10  To  thefe  three  Ample  motions,  one  of  the  Sunne  ,  another  of 
the  Moon,  and  the  third  of  the  Earth ,  in  their  own  little  Circles 
fg  lk)&q  ^together  with  the  Diurnal  converfion  of  the  Earth 
(by  which  converfion  all  things  that  adhere  to  its  fuperficies  are 
neceffarily  carried  about  with  it)  may  be  referred  the  three  Ph^ac- 
TYuzncL  concerning  the  Tides  of  the  Ocean.  Whereof  the  firft,  is  the 
alternate  elevation  and  depreffion  of  the  Water  at  the  Shores, 
twice  in  the  fpace  of  24  houres  and  neer  upon  5  2  minutes^  for  fo  it 
has  conftantly  continued  in  all  ages.  The  fecond ,  that  at  the  New 
and  Full  Moons  the  elevations  of  the  Water  are  greater,  then  at 
other  times  between.And  the  third,  that  when  the  Sunne  is  in  the 
Eqninodial,  they  are  yet  greater  then  at  any  other  time.  For  the 
falvingof  which  Phenomena ,  we  have  already  the  foure  above- 
mentioned  Motions^  to  which  I  afTumealfo  this,  that  the  part  of 
the  Earth  which  is  called  America ,  being  higher  then  the  Water, 
and  extended  almoft  the  (pace  of  a  whole  Semicircle  from  North 
to  South,  gives  a  flop  to  the  motion  of  theVVater.  This  being 
granted. 

In  the  fame  4th  figure,where  Ibkc  is  fuppofed  to  be  in  the  plain 
of  the  Moons  monethly  motion,  let  the  little  Circle  Idke  bede- 
feribed  about  the  fame  Centers  in  the  plain  of  the  Equinodial. 
This  Circle  therefore  will  decline  from  the  Circle  Ibkc  in  an  an¬ 
gle  of  almoft  28  degrees  and  7  (for  the  greateft  declination  of  the 
Ecliptick  is  23^3  to  which  adding  5  for  the  greateft  declination  of 
the  Moon  from  the  Ecliptick,the  fumme  wil  be  28  degrees  and  -)• 
Seeing  now  the  Waters  which  are  under  the  Circle  of  the  Moons 
courfe,  are  (by  reafon  of  the  Earths  Simple  Motion  in  the  plain  of 
the  fame  Circle)  moved  together  with  the  Earth  ,  (that  is  to  fay, 
together  with  their  own  bottoms)  neither  out-going  nor  out-gone 
if  we  add  the  Diurnal  motion,  by  which  the  ether  Waters  which 
are  under  the  Equino&ial  are  moved  in  the  fame  orders  and  con¬ 
sider  withall  that  the  Circles  of  the  Moon  and  of  the  Equinodial 
interfed  one  another  *,  it  will  be  manifeft,thnboth  thole  Waters, 
which  are  under  the  Circle  of  tiie  Moon ,  and  under  the  Eqn  1110- 
diail,  willrunne together  under  the  Equinodial  5  and  conlequent- 
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ly,  that  their  Motion  will  not  onely  be  fwifter  then  the  ground 
that  carries  them  ;  but  alfo  that  the  waters  themfelves  will  have 
greater  elevation  whenfoever  the  Earth  is  in  the  Equino&ial. 
Wherefore,  whatfoever  the  caufe  of  the  Tides  may  be,  this  may 
be  the  caufe  of  their  augmentation  at  that  time. 

•  Againe,  feeing  I  have  fuppofed  the  Moon  robe  carried  about 
by  the  fimple  motion  of  the  Earth  in  the  little  circle  Ibkc-,  and 
demonftrated  (at  the  4  article  of  the  1 1  chapter)  that  whatfoever 
is  moved  by  a  Movent  that  hath  fimple  motion,  will  be  moved  all- 
wayes  with  the  fame  velocity  5  it  follows,  that  the  center  or  the 
Earth  will  be  carried  in  the  circumference  Ibkcwith  the  fame 
velocity,  with  which  the  Moon  is  carried  in  the  circumference 
mno p.  Wherefore  the  time  in  which  the  Moon  is  carried  about 
inmno  />,isto  the  time  in  which  the  Earth  is  carried  about  in 
Ibkc  ,  as  one  circumference  to  the  other,  that  is,  as  a  0  to  a  k. 
But^oisoblerved  to  be  to  the  Semidiamerer  of  the  Earth  as  59 
to  i ;  and  therefore  the  Earth  (if  a  k  be  put  for  its  Semidiameter) 
will  make  5 9  revolutions  in  Ibkc ,  in  the  time  that  the  Moon 
makes  one  monthly  circuit  in  maop.  Eutthe  Moon  makes  her 
monthly  circuit  in  little  more  then  29  dayes.  Wherefore  the 
Earth  Thai  make  its  circuit  in  the  circumference  Ibkc  inn  hours 
and  a  little  more ,  namely  about  26  minutes  more  ;  that  is  to  fay, 
itfhallmake  two  circuits  in  24  hours  and  allmoft52  minutes  5 
which  is  oblerved  to  be  the  time  between  the  high  water  of  one 
day  and  the  high  water  of  the  day  following.  Now  the  courfe  of 
the  waters  being  hindered  by  the  fouthern  part  of  America ,  their 
motion  will  be  interrupted  there  ,  and  confequently ,  they  will  be 
elevated  in  thofe  places ,  and  fink  down  again  by  their  own 
waight,  twice  in  the  fpacb  of  24  hours  and  5 2  minutes.  And 
thuslhavegivenapcflible  caufe  of  thediurnall  reciprocation  of 
the  Ocean. 

Now  from  this  (welling  of  the  Ocean  in  thofe  parts  of  the 
Earth  ,  proceed  the  Flowings  and  Ebbings  in  the  Atlantick, 
Spanifh,  Britnfh  and  German  Seas;  which  though  they  have 
their  let  times ,  yet  upon  feverall  Shores  they  happen  at  feveral! 
hours  of  the  day ;  and  they  receive  fome  augmentation  from  the 
North,  byreafon  that  the  ihoresof  China  and  Tartarian  hinder - 

ins 
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ing  the gcncrall  courfe  of  the  waters,  makes  them  fwell  therea 
and  diicharge  themfelves  m  part  through  the  ftraight  of  Anion 
into  the  Northern  Ocean ,  and  fo  into  the  German  Sea 
As  for  the  SpringTides  which  happen  at  the  time  of  the  New  & 
Tull  Moons,  they  are  caufed  by  that  Ample  motion  which  at  the 
beginning  I  fuppofed  to  be  allwayes  in  the  Moone.  For  as,  when  I 
ihewed  the  caufe  of  the  Excentricity  of  the  Earth,  I  derived  the 
elevation  of  the  waters  from  the  Ample  motion  of  the  Sunne-  fo 

If  ^  .  Ample  motion  of  the 

Moon  For  though  from  the  generation  of  Clouds,  there  appeare 

m  the  S  unne  a  more  mamfeft  power  of  elevating  the  waters" then 
m  the  Moon  ;  yet  the  power  of  encreaAng  moifture  in  Vegetables 
and  living  creatures  appears  more  manifeftly  in  the  Moon  then  in 
the  Sunne;  which  may  perhaps  proceed  from  this,  that  the 
Sunne  radeth  up  greater,  and  the  Moon  lefTer  drops  of  water.  Ne- 
verthelene,it  is  more  likely ,  and  more  agreeable  to  common  ob- 
lervation,  that  Raine  is  raifed  not  only  by  the  Sunne  but  alfo  bv  the 
Moon ;  for  allmoft  all  men  expeft  change  of  weather  ar  the  time 
of  the  Conjunctions  of  the  Sunne  and  Moon  with  one  another, 
and  with  the  Earth ,  more  then  m  the  time  of  their  Quarters 
,  In  the  hi)  P  ace,  the  caufe  why  the  Spring  Tides  are  greater  at 
the  time  of  the  Equinoxes,  hath  been  already  fufficiently  de¬ 
clared  in  this  Article  ,  where  I  have  demonftrated  ,  that  the 
two  Motions  of  the  Earth  ,  namely  ,  its  Simple  Motion  in  the 
Etde  iroe  and  its  Diurnal  motion  in  Idke,  caufe  ne- 

ceflarily  a  greater  elevation  of  Waters  when  the  Sunne  is  about 
the  Equinoxes,  then  when  he  is  in  other  places.  Lhave  therefore 

gi  ven  pofiible  caufes  of  the  Phenomenon  of  the  Flowing  and  Ebbin 
of  the  Ocean.  & 

ft  jf.1.  As  for  the  explication  of  the  yearly  Precefiionof  the  ^£cui- 
tothal points ,  we  muft  remember,  that  (as  I  have  already  ihewnf 
tne  annual  motion  of  the  Earth  is  not  in  the  Circumference  of  a 

VrC7  hut°\. a"  E1,‘P^  °r  » ]l"e  not  conAderably  different  from 
is  to  be  defoibed’  ^  fifft  P  ace  therefore  this  Elliptical  line 

Let  the  Ecliptick  (in  the  5  th  Agure)  be  divided  into 

iour equal  pans  by  the  two  ftraight  lines  a  h  and  cutting  one 
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another  at  right  angles  in  the  Center  c  ^  and  taking  the  Arch  b  d 
of  2  degrees  and  1 6  minutes,  let  the  ftraight  line  de  be  drawn 
parallel  to  a  b  and  cutting  vr  s  in  fy  which  being  done,  the  Excen- 
tricity  of  the  Earth  will  be  c  f.  Seeing  therefore  the  annual  moti¬ 
on  of  the  Earth  is  in  the  Circumference  o f  an  Ellipfis ,  of  which 
v?  s  is  the  greater  Axis,  a  b  cannot  be  the  lefler  Axis ;  for  a  b  and 
v?  s  are  equal.  Wherefore  the  Earth  palling  through  4  &  will 
either  pafs  above  \?,  as  through  g,  or  palling  through  v? ,  will  fall 
between  c  and  a  •,  it  is  no  matter  which.  Let  it  pafs  therefore 
through  g ;  and  \etgl  be  taken  equal  to  the  ftraight  line  vfS  •  and 
dividing^/ equally  in/ ,  gi  will  be  equal  to  YfS  ,  //  equal  to 

and  confequently  the  point  i  will  cut  the  Eccentricity  c  f  into 
two  equal  parts  5  and  taking  ih  equal  to  if9  hi  will  be  the  whole 
Excentricity.  If  now  a  ftraight  line  (namely  ,  the  line  ^  i  Y)  be 
drawn  through  i  parallel  to  the  ftraight  lines  a  b  and  e  d^ the  way  of 
the  Sunne  in  Summer  (namely  ,  the  Arch  t^gY)  will  be  greater 
then  his  way  in  Winter  by  8  degrees  and-.  Wherefore  the  true 
^Equinoxes  wil  be  in  the  ftraight  line  $  and  therefore  the  El¬ 
lipfis  of  the  Earths  annual  motion  will  not  pais  through  a^gib&l ; 
but  through  Y  &  /.Wherfore  the  annual  motion  of  the  Earth 
is  in  the  Ellipfis  l ±  and  cannot  be  (the  Excentricity  be¬ 

ing  falved)  in  any  other  line.  And  this  perhaps  is  the  reaion,  why 
Kepler ,  againft  the  opinion  of  all  the  Aftronomers  of  former  time, 
thought  fit  to  bife6t  the  Excentricity  of  the  Earth,  or  (  according 
to  the  Ancients)  of  the  Sunfie,  not  by  diminifhing  the  quantity  of 
the  fame  Excentricity,  becaufe  the  true  meafure  of  that  quantity, 
is  the  difference  by  which  the  S  ummer  Arch  exceeds  the  Winter 
Arch,  but  by  taking  for  the  Center  of  the  hcliptick  of  the  great 
Orbe  the  point  c  neerer  to  f,  &  fo  placing  the  whole  great  Orbe  as 
much  neerer  to  the  Ecliptick  of  the  fixed  Stars  towards  ©,  as  is  the 
diftance  between  c  &  /.  For  feeing  the  whole  great  Orbe  is  but  aS 
a  point  in  refpedt  of  the  immenfe  diftance  of  the  fixed  Starres,the 
two  ftraight  lines— Y  and db being  produced  both  wayes  to  the 
beginnings  of  Aries  and  LibrajmW  fail  upon  the  fame  points  of  the 
Sphere  of  the  fixed  Stars.Let  therefore  the  Diameter  of  the  Earth 
m  n  be  in  the  plain  of  the  Earths  annual  motion.  If  now  the  Earth 
be  moved  by  the  Sunncs  Ample  motion  in  the  Circumference  of 
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the  Ecliptick  about  the  Center  i  ,  this  Diameter  will  bee 
kept  alwayes  parallel  toitfelf  and  to  the  ftraight  line  gl.  But 
feeing  the  Earth  is  moved  in  the  Circumference  of  an  Ellip- 
fis  without  the  Ecliptick  ,  the  point  ^  whil'ft  it  paffeth  through 
T  will  go  in  alefler  Circumference  then  the  points;  and 
confequently  as  foon  as  ever  it  begins  to  be  moved,  it  will  lofe  its 
parallelifme  with  the  ftraight  line  YP©y  fo  that  mn  produced  will 
at  laft  cut  the  ftraight  line  gl  produced.  And  con  trarily,  as  foon 
as  mn  is  paftV  ,  (the  Earth  making  its  way  in  the  internal  Ellip- 
ticall  line  V  /  &  )  the  fame  mn  produced  towards  m ,  will  cut  Ig 
produced.  And  when  the  Earth  hath  allmoft  finifhed  its  whole 
circumference  ,  the  fame  m  n  fhall  againe  make  a  right  angle 
with  a  line  drawn  from  the  center  a  little  fhort  of  the  point  from 
which  the  Earth  began  its  motion.  And  there  the  next  yeare 
fhall  be  one  of  the  iEquirio&ial  points,  namely,  neer  the  end  of 
nr  ;  the  other  fhall  be  oppofite  to  it  neer  the  end  of  X.  And  thus 
the  points  in  which  the  Days  and  Nights  are  made  equall ,  doe 
every  year  fall  back  ;  but  with  fo  flow  a  motion ,  that  in  a  whole 
year,  it  makes  but  5 1  firft  minutes.  And  this  relapfe  being  con¬ 
trary  to  the  order  of  the  Signes,  is  commonly  called  the  Pr&cefjion 
of  the  puinoxes.  Of  which  I  have  from  my  former  Suppofitions 

deduced  a  poflible  caufe  $  which  was  to  be  done. 

According  to  what  1  have  (aid  concerning  the  caufe  of  the  Ec¬ 
centricity  of  the  Earth;  and  according  to  Kepler ,  who  for  the 
caufe  thereof  fuppofeth  one  part  of  the  Earth  to  be  affedted  to  the 
Sunne  the  other  part  to  be  difaffedled,  the  Apog&um  ScPerigdum  of 
theSunne  fhouldbe  moved  every  year  in  the  fame  order,  and 
with  the  fame  velocity ,  with  which  the  dEquinoctiall  points  arc 
moved;  and  their  diftance  from  them  fliould  allwayes  be  the  qua¬ 
drant  of  a  circle  ;  which  feems  to  be  otherwife.  For  Aftronomers 
fay ,  that  the  ^Equinoxes  are  now  ,  the  one  about  2  8  degrees  gone 
back  from  the  firft  Star  of  Aries ,  the  other  as  much  from  the  be¬ 
ginning  of  Libra.  So  that  the  Apog<cum  of  the  Sunne,or  the  Aphchum 
of  the  Earth  ought  to  be  about  the  28th  degree  of  Cancer ;  but  it  is 
reckoned  to  be  in  the  7th  degree.  Seeing  therefore  we  have  not 
fufficient  evidence  of  the  0'ri  (that  fo  it  is)>  it  is  in  vaine  to  feck  for 
the  (why  it  is  fo ).  Wherefore,  as  long  as  the  motion  of  the 
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Afog&um  is  not  obfervable  by  reafon  of  the  flavvneffe  there¬ 
of;  and  as  long  as  it  remaiues  doubtful  whether  their  diftance 
from  the  ^Equino£tiall  points  be  more  or  Idle  then  a  quadrant 
precifely;  fo  long  it  maybe  lawfull  forme  to  thinke  they  pro¬ 
ceed  both  of  them  with  equall  velocity. 

Alfo ,  I  doe  not  at  all  meddle  with  the  caufes  of  the  Excentri- 


ci ties  of  Saturne,  Jupiter,  Mats-,  and  Mercury.  Never theleffe,  feeing 
the  Excentricity  of  the  Earth  may  (as  I  have  fhewne)  be  caufed 
by  tlie  unlike  conftitution  of  the  feveral  parts  of  the  Earth  which 
are  alternately  turned  towards  the  Sunne,  it  is  credible  alfo  that 
like  effe&s  may  be  produced  in  thefe  other  Planets  from  their 
having  their  Superficies  of  unlike  parts. 

Ana  this  is  all  I  fhall  fay  concerning  Sidereal  Philosophy.  And 
though  the  caufes  I  have  here  fuppofed  be  not  the  true  caufes  of 
thefe  Phenomena ,  yet  I  have  demonftrated  that  they  are  fufficient 
so  produce  them?  according  to  what  1  at  firft  propounded. 
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Chap.  XXVII. 

Of  Light,  Heat,  and  of  Colours. 

Of  the  immenfe  Magnitude  of  fome  Bodies,  and  the  unfpeakable  Littlenefs  of 
others .  2  Of  the  caufe  of  the  Light  of  the  S un .  3  How  Light  heat - 
eth.  4  The  generation  of  Fire  from  the  Sunne .  5  The  generation  of 

Fire  from  Collifion .  6  The  caufe  of  Light  in  Glow-wormes, Rotten  Woody 
and  the  Bolonian  Stone .  7  The  caufe  of  Light  in  the  concujfton  of 

Sea-water .  8  The  caufe  of  Flame,  Sp arkj %and  (folliquation.  9  The 

caufe  why  wet  Hay  fometimes  burns  of  its  own  accord .  Alfo  the  caufe  of 
Lightning .  10  The  caufe  of  the  force  of  Gunpowder ;  and  what  is  to  be  a- 

fcribed  to  the  Coals,  what  to  the  Brimflone,and  what  to  the  Nitre .  1 1  How> 
Heat  is  caufed  by  Attrition .  1 2  The  diflintlion  of  Light  into  Firfi  ,  Se¬ 
cond,  &c,  13  The  caufes  of  the  Colours  we  fee  in  looking  through  a  Prif- 

ma  of  Glafs,  namely,  of  Red,  Fellow,  Blue  and  V }olet  Colour .  1 4  Why  the 

Moon  and  the  Starves  appear  redder  in  the  Horizon  then  in  the  midfl  of  the 
Heaven .  1$  The  caufe  of  Whitenefs .  16  The  caufe  of  Blackncfs, 

Efides  the  Starres  (of  which  I  have  fpokenin 
the  laft  Chapt.)5  whatfoever  other  Bodies  there 
be  in  the  Worlcfthey  may  be  ail  comprehended 
under  the  name  of  Inter  fide  real  Bodies.  And  thefe 
ypfj  ^1 1  have  already  fuppoled  to  be  either  the  nioft 

fluid^*W5or  fuchBodies  whofe  parts  havefome 
degree  of  cohseiion*  Now  thefe  differ  from  one  another  m  their  fe- 
veral  Confifiencies,  Magnitudes-,  Motions  and  Figures.  In  Confiftency,  I 
fuppofe  fome  Bodies  to  be  Harder,  others  Softer  through  all  t  iC 
feveral  degrees  of  Tenacity.  In  Magnitude  5  fome  to  be  Greater^  O” 
thers  Lcfs,and  many  unfpeakably  Little.  For  we  muft  rememoer 
that  by  the  Underftanding, Quantity  is  divifible  into  divilibles  per¬ 
petually.  And  therefore  if  a  man  could  do  as  much  with  his  hands 
as  he  can  with  his  Underftanding  ?  he  would  be  able  to  take  from 
any  given  magnitude;,  a  part  which  fhould  be  leis  then  any  ot  *er 
magnitude  given.  But  the  Omnipotent  Cteator  of  the  VV  orld  can 
a&ually  from  a  part  of  any  thing  take  another  par  3  as  farrc  as  vve 
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by  our  Underftanding  can  conceive  the  fame  to  be  divifible. 
Wherefore  there  is  no  impoflible  Smalnefs  of  Bodies.  And  what 
hinders  but  that  we  may  think thisdikely  >  For  we  know  there  are 
fome  living  Creatures  fo  finally  that;  we  can  fcarce  fee  their  whole 
Bodies.  Yet  even  thefe  have  their  young  ones,  their  little  Veins, 
and  other  Veftels,  and  their  Eyes  fo  final,  as  that  no  Microscope  can 
make  them  vifible.  So  that  we  cannot  fuppofe  any  magnitude  fo 
little, but  that  our  very  fuppofition  is  actually  exceeded  by  Nature. 
Befides,  there  are  now  fuch  Microfcopes  commonly  made,  that  the 
things  we  fee  with  them  appear  a  hundred  thoufand  times  bigger, 
then  they  would  do  if  we  looked  upon  them  with  our  bare  Eyes. 
Nor  is  there  any  doubt  but  that  by  augmenting  the  power  of  thefe 
Microfcopes  (for  it  maybe  augmented  as  long  as  neither  Matter 
nor  the  hands  of  W orkmen  are  wanting  )  every  one  of  thofe 
hundred  thoufandth  parts  might  yet  appear  a  hundred  thoufand 
times  geater  then  they  did  before.Neithcr  is  the  Smalnefs  of  feme 
Bodies  to  be  more  admired,  then  the  vaft  Greatnefs  of  others.  For 
it  belongs  to  the  fame  infinite  Power ,as  well  to  augment  infinitely, 
as  infinitely  to  diminifh;  To  make  the  great  Orbe ,  (namely ,  that 
whofe  Radius  reacheth  from  the  Earth  to  the  Sunne)but  as  a  point 
in  refpeft  of  the  diftance  between  the  Sunne  and  the  fixed  Starres; 
and  on  the  contrary ,  to  make  a  Body  fo  little,  as  to  be  in  the  fame 
proportion  lefs  then  any  other  vifible  Body,  proceeds  equally  from 
one  and  the  fame  Auchour  of  Na  ture.  But  this  of  the  immenfe  di¬ 
ftance  of  the  fixed  Starres  (which  for  a  long  time  was  accounted 
an  incredible  thing)  is  now  believed  by  almoft  all  the  Learned. 
Why  then  fhould  not  that  other  of  the  fmalnefs  of  fome  Bodies, 
become  credible  at  fome  time  or  other  >  For  the  Majefty  of  God 
appears  no  lefs  in  fmall  things  then  in  great  $  and  as  it  exceedeth 
humane  fenfe  in  the  immenfe  greatnefs  of  the  Univerfe  ;  fo  alfo 
it  doth  in  the  fmalnefs  of  the  parts  thereof.  Nor  are  the  firft  E- 
lementsof  Compofitions,  nor  the  firft  Beginnings  of  A£Uons,nor 
the  firft  Moments  of  Times  more  credible,  then  that  which  is 
now  believed  of  the  vaft  diftance  of  the  fixed  Starres. 

Some  things  are  acknowledged  by  mortal  men  to  be  very  Great, 
though  Finite,  as  feeing  them  to  be  fuch.  They  acknowledge  alfo, 
that  fome  things  which  they  do  not  fee ,  may  be  of  infinite  mag- 
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nitude.  But  they  are  not  prefently ,  nor  without  great  ftudy  per- 
fwaded  that  there  is  any  Mean  between  Infinite  &  the  Greateft  of 
thofe  things  which  either  they  fee  or  imagine.  Neverthelefs,when 
after  meditation  &contemplation,many  tilings  which  we  wondred 
at  before  are  now  grown  more  familiar  to  us, we  then  beliet  e  them, 
and  transferre  our  admiration  from  the  Creatures  to  the  Creator. 
But  how  little  foever  fome  Bodies  may  be  •  yet  I  will  not  luppofe 
their  quantity  to  be  lefs,  then  is  requifite  lor  the  halving  of  the  Phe¬ 
nomena.  And  in  like  manner  I  fhall  fuppofe  their  motion,  namely, 

,  their  Velocity  and  Slownefs,  and  the'V ariety  of  their  Figures,  to 
be  onely  fuch  as  the  explication  of  their  natural  caufes  requires. 
And  laftly,  I  luppofe,  that  the ‘parts  of  the  pure  ther  (  as  if  it 
were  the  Fir ftMatter) have  no  motion  at  all,but  what  they  receive 
from  Bodies  which  float  in  them,  and  are  not  themfelves  fluid. 

2  Having  laid  thefe  Grounds ,  let  us  come  to  fpeake  of  Cau¬ 
fes,  and  in  the  firft  place  let  us  inquire  what  may  be  the  caule  of 
the  Light  of  theSunne.  Seeing  therefore  the  Body  of  theSunne 
doth  by  its  Ample  circular  motion  thru  ft  away  the  ambient  xthe- 
reall  fubftance  fometimes  one  way  fometimes  another,  fo  that 
thofe  parts  which  are  next  the.  Sunne  being  moved  by  it,  doe 
propagate  that  motion  to  the  next  remote  parts ,  and  thefe  to  the 
next,  and  fo  on  continually  ;  it  muft  needs  be,  that  notwithftand- 
ing  any  diftance,  the  foremoft  part  of  the  Eie  will  at  laft  be  prel- 
fed  ;  and  by  the  prelfure  of  that  part,  the  motion  will  be  propaga¬ 
ted  to  the  innermoft  part  of  the  Organ  of  Sight,  namely  to  the 
Heart;  and  from  the  readion  of  the  Heart,  there  will  proceed  an  * 
endeavour  back  by  the  fame  way ,  ending  in  the  endeavour  out¬ 
wards  of  the  Coat  of  the  Eie  called  the  Retina.  But  this  endea¬ 
vour  outwards  (as  has  been  defined  in  the  25  chapter)  is  the  thing 
which  is  called  Light,  or  the  Phantafme  of  a  Lucid  Body.For  it  is 
by  reafon  of  this  Phantafme  that  an  Objed  is  called  Lucid. 
Wherefore  we  have  a  polfible  caufe  of  the  Light  of  the  Sunn 
which  I  undertook  to  find. 

3The  generation  of  the  Light  of  the  Sunne  is  accompanied  with 
the  generation  of  Heat.  Now  every  man  knowes  what  Heat  is  in 
himfelfe,  by  feeling  if  when  ne  growes  Hot ;  but  what  it  is  in  o- 
ther  things  ne  knowes  onely  by  ratiociuai .  a.  For  it. is  one  ruing  to 
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growHot  *  andanothcr  thing  to  Heat >  or  make  Hot.  And  there¬ 
fore  though  we  perceive  that  the  Fire  or  the  Statute  Heateth,  yet 
we  doe  not  perceive  that  it  is  it  feife  Hot..  .  That  other  Jiving  crea¬ 
tures  whiled  they  make  other  things  Hot,  are  Hot  themfelves,we 
inferre^by  reafoniag  from  the  like  fenfe  in  our  felves.But  this  is  not 
a  necdlary  inference.  For  though  it  may  truly  be  faid  of  living 
Creatures  5  that  They  Heaty  therefore  they  are  themfelzes  Hot  ;  yet  it 
cannot  from  hence  be  truly  inferred ,  that  Fire  Heateth,  therefore  it 
is  it  feife  Hot-  no  more  then  this,  Fire  caufeth  Pain,  therefore  it  is  it 
f elf  in  Pain.  Wherefore  that  is  onelyand  properly  called  Hot> 
which  when  we  feel, we  are  neceffarily  Hot. 

Now  when  we  grow  Hot ,  weflnd  that  our  Spirits  and  Blood, 
and  whatfoever  is  fluid  within  us,  is  called  out  from  the  internal! 
to  the  externall  parts  of  our  Bodies,  more  or  letfe,  accordingto 
the  degree  of  the  Heat,  3  and  that  our  Skin  iwelleth.  He  therefore 
that  can  give  a  poflible  caufe  of  this  Evocation  and  Swelling,  and 
fuch  as  agreeth  with  the  reft  of  the  Phenomena  of  Heat ,  may  be 
thought  to  have  given  the  caufe  of  the  Heat  of  the  Sunne. 

It  hath  been  fhewn  (in  the  5  article  of  the  2 1  chapter)  that  the 
fluid  Medium  which  we  call  the  Aire ,  is  fo  moved  by  the  fimple 
circular  motion  of  the  Sunne,  as  that  all  its  parts,even  the  leaft, do 
perpetually  change  places  with  one  another;  which  change  of  pla¬ 
ces  is  that  which  there  I  called  Fermentation.  From  this  Fermen¬ 
tation  of  the  Aire,  I  have  (in  the  8  article  of  the  laft  chapter)  de- 
monftrated,  that  the  water  may  be  drawn  up  into  the  clouds. 

And  I  fhall  now  fhew,  that  the  fluid  parts  may  in  like  manner 
by  the  fame  Fermentation  be  drawn  out  from  the  internail  to  the 
externall  parts  of  our  Bodies.  For  feeing  that  wherefoever  the 
fluid  Medium  is  contiguous  to  the  Body  of  any  living  creature, 
there  the  parts  of  that  Medium  are  by  perpetuall  change  of  place 
feparated  from  one  another ;  the  contiguous  parts  of  the  living 
creature  muft  of  neceffity  endeavour  to  enter  into  the  fpaces  of 
the  feparated  parts,  hor  otherwife  thofe  parts  (fuppofing  there 
is  no  Vacuum)  would  have  no  place  to  go  into.  And  therefore  that 
which  is  moft  fluid  and  feparable  in  the  parts  of  the  living  crea¬ 
ture  which  are  contiguous  to  the  Medium,  will  go  firft  out;  and 
into  the  place  thereof  will  fucceed  fuch  other  parts  as  can  moft 
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eafily  tranfpire  through  the  pores  of  the  skin.  And  from  hence  ft 
isneceflary,  that  the  reft  of  the  pares  which  are  not  feparaVed 
muft  ail  together  be  moved  outwards,  for  the  keeping  of  all  places 
full.  But  this  motion  outwards  of  all  parts  together  muft ‘of  ne- 
ceflity  prefs  thofe  parts  of  the  ambient  Aire  which  are  ready  to, 
leave  their  places*  and  therefore  all  the  parts  of  the  Body  endea 
vounng  at  once  that  way,  makes  the  Body  fwell.  Wherefore  a  pof- 

fible  caufe  is  given  of  Heat  from  the  Sunne  ;  which  was  to  be 
done. 

4  ^  e  liave  n°w  feen  how  Light  and  Heat  are  generated-  Heat 
by  the  ample  motion  of  the  Medium,  making  the  parts  perpetual- 
jy  change  places  with  one  another;  and  Light  by  this,  that  by  the 
lame  fimple  motion  Adion  is  propagated  in  a  ftraight  line  But 
when  a  Body  hath  its  parts  fo  moved ,  that  it  fen fibly  both  Heats 
and  Shines  at  the  fame  time, then  it  is,  that  we  fay  Fire  is  genera¬ 
te  ^b/FireIdo  not  underftand  a  Body  diftind  from  matter 
combuftible  or  glowing,  as  Wood  or  Iron ,  but  the  matter  it  ft  If 
not  limply  and  always,  but  then  onely  when  it  fhineth  and  heatetb. 
He  therefore  that  renders  a  caufe  poi!ible,and  agreeable  to  the  reft 
of  the  Phenomena,  namely,  whence  and  from  what  adion  both  the 
Shtmng  and  Heating  proceed, may  be  thought  to  have  given  a  poffi, 
bie  caufe  of  the  generation  of  Fire.  ' 

Let  therefore  A  BC  (in  the  firffe  Figure)be  a  Sphere,or  the  por¬ 
tion  of  a  Sphere,  whofe  Center  is  D;and  let  it  be  tranfparent  and 
homogeneous,  as  Criftal,  Glafs ,  or  Water ,  and  objeded  to  the 

Sunne.  Wherefore  the  foremoft  part  ABC,  will  by  the  fimple 
motion  of  the  Sunne,  by  which  it  thrufts  forwards  the  Medium, 
be  wrought  upon  by  the  Sun-beams  in  the  ftraight  lines  E  A ,  F  B  ■ 
andGC;  which  ftraight  lines  may  in  refped  of  the  great  di- 
ltance  of  the  Sunne  be  taken  for  parallels.  And  feeing  the  Medium  > 
within  the  Sphere  is  thicker  then  the  Medium  without  it ,  thol  e 
Beams  will  be  refraded  towards  their  perpendiculars.  Let  the 
ftraight  lines  E  A  and  G  C  be  produced  till  they  cut  the  Sphere  in 
H  and  I ;  and  drawing  the  perpendiculars  A  D  and  C  D ,  the  re- 
iraded  Beams  E  A  and  G  C  will  of  necelfity  fall,the  one  between 
Aid  and  AD, the  other  between  C I  and  C  D.Let  thofe  refraded 

Beams 
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Beams  be  A  K  and  C  L.  And  again,  let  the  lines  DKM  &  D  LN 
be  drawn  perdendicular  to  the  Sphere;  and  let  AK  and  C  L  be  i 
produced  till  they  meet  with  the  ftraight  line.  B  D  prodti- 
ccd  in  O.  Seeing  therefore  the  Medium  within  tne  Sphere  is 
thicker  then  that  without  it,  therefradfed  line  A  K  will  recede  | 

further  from  the  perpendicular  K  M  ,  then  K  O  will  recede  from  ! 

the  fame.  Wherefore  K  O  will  fall  between  the  refraded  line  and  i 
the  perpendicular.  Let  therefore  the  refradted  line  be  K  P,  cutting 
F  O  in  P,  and  for  the  fame  reafon  the  ftraight  line  L  P  will  be  the 
refracted  line  of  the  ftraight  line  C  L.W  her  foreseeing  the  Beams  j 

are  nothing  elfe  but  th-e-VVayps  in  which  the  motion  is  propaga¬ 
ted,  the  motion  about  P  will  be  fo  much  more  vehement  then  the 
motion  about  A  B  C,  by  how  much  the  bale  of  the  portion  A  B  C 
is  greater  then  the  bafe  of  a  like  portion  in  the  Sphere  vyhofe  Cen¬ 
ter  is  P,  and  whofe  magnitude  is  equal  to  that  of  the  little  Circle 
about  P, which  comprehendeth  all  the  Beams  that  are  propagated 
from  ABC;  and  this  Sphere  being  much  lefs  then  the  Sphere 
A  B  C,  theparts  of  the  Medium,  that  is,  of  the  Aire  about  P5  will 
change  places  with  one  another  with  much  greater  celerity,  then 
thofe  about  A  B  C.If  therefore  any  matter  Combuftible,  that  is  to 
fay,  fuch  as  may  be  eafily  diilipated  ,  be  placed  in  P5  the  parts  of 
that  matter  (if  the  proportion  be  great  enough  between  A  C  and  a 
like  portion  of  the  little  circle  about  P)wil  be  freed  from  their  mu¬ 
tual  cohtefion,and  being  feparated  will  acquire  (infple  motion.  But 
vehement  Ample  motion  generates  in  the  beholder  a  Phantafm  or 
Lucid  and  Hot,  as  I  have  before  demonftrated  of  the  fimple  moti-  I 
on  of  the  Sunne  ;  and  therefore  the  combuftible  matter  which  is 
placed  in  P  will  be  made  Lucid  and  Plot  ,  that  is  to  fay  ,'  will  be  ] 
Fire.  Wherefore  I  have  rendered  a  poflible  caufe  of  Fire;which 

was  to  be  done.  ... 

5  From  the  manner  by  which  the  Sunne  generateth  Fire,  it  is 
eafy  to  explaine  the  manner  by  which  Fire  may  be  generated  by  | 
the  collifion  of  two  Flints.  For  by  that  Collifion ,  feme  of  thofe 
particles  of  which  the  ftone  is  compacted ,  are  violently  iepara- 
ted  and  thrown  oft-  and  being  withall  fwiftly  turned  round,  the 
Eieis  moved  by  them,  as  it  is  in  the  generation  of  Light  by  the 

Sunne.  Wherefore  theyfnme;  and  falling  upon  matter  which 
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is  already  halfe  diifipated,  fuch  as  is  Tinder,  they  throughly  dif- 
lipate  the  parts  thereof, and  make  them  turn  round.  From  whence 
(as  I  have  newly  lliewn)  Light  and  Heat,  that  is  to  fay  ,  Fire  is  ge¬ 
nerated. 

6  The  fhining  of  Glow-worms, fome  kinds  of  Rotten  Wood,  and 
of  a  kinde  of  ftone  made  at  Bolognia ,  may  have  one  common  caufe, 
namely  the  expofing  of  them  to  the  hot  Sunne.  We  finde  by  ex¬ 
perience  that  the  Bolonim  ftone  fhines  not  unlefs  it  be  fo  expofed  ; 
and  after  it  has  been  expofed  it  fhines  but  for  a  little  time,  name¬ 
ly,  as  long  as  it  retains  a  certain  degree  of  heat.  And  the  caufe 
may  be,  that  the  parts  of  which  it  is  made, may  together  with  heat 
have  Simple  Motion  imprinted  in  them  by  the  Sunne.Which  if  it 
be  fo,it  is  neccffary,that  it  fhine  in  the  dark,as  long  as  there  is  fuf- 
ficient  heat  in  it;  but  this  ceafing ,  it  will  thine  no  longer.  Alfo  we 
find  by  expetience,  that  in  the  Glow-worm  there  is  a  certain  thick 
humourjlike  theCriftalline  humour  of  the  Eie;  which  if  it  be  taken 
out,  and  held  long  enough  in  ones  fingers,and  then  be  carried  into 
the  dark,  it  will  fhine  by  reafon  of  the  warmth  it  received  from 
the  fingers ;  but  as  foon  as  it  is  cold ,  it  will  ceafe  fhining.  From 
whence  therefore  can  thefe  creatures  have  their  Light ,  but  from 
lying  all  day  in  the  Sun-fhine,  in  the  hotteft  time  of  Summer  ?  In 
the  fame  manner.  Rotten  Wood,  except  it  grow  rotten  in  the  Sum 
fhine ,  or  be  afterwards  long  enough  expofed  to  the  Sunne,  will 
not  fhine.  That  this  doth  not  happen  in  every  Worm ,  nor  in  all 
kinds  of  Rotten  Wood  ,nor  in  all  Calcined  Stones,the  caufe  may  be, 
that  the  parts  of  which  thofe  Bodies  are  made ,  are  different  both 
in  motion  and  figure  from  the  parts  of  Bodies  of  other  kinds. 

7  Alfo  the  Sea-water  fhineth  when  it  is  either  dafhed  with  the 
ftrokes  of  Oares,  or  when  a  Ship  in  its  courfe  breaks  ftrongly 
through  it ;  but  more  or  lefs  according  as  the  Winde  blows  from 
different  points.  The  caufe  whereof  may  be  this,  that  the  particles 
of  fait  (though  they  never  fhine  in  the  Salt-pits,  where  they  are 
butflowly  drawn  up  by  the  Sunne)  being  here  beaten  up  into  the 
aire  in  greater  quantities,  and  with  more  force  ,  are  witnall  made 
to  turn  round,  and  confequently  to  fhine ,  though  weakly.  I  have 
therefore  given  a  poflible  caufe  of  this  Tb&swmemn. 

8  If  iuch  matter  as  is  compounded  of  hard  little  Bodies,  bq  fet 
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on  fire,  it  muft  needs  be ,  that  as  they  flye  out  in  greater  or  lefle 
quantities,  the  Flame  which  is  made  by  them ,  will  be  greater  or 
lefs.Andif  the  ethereal  or  fluid  part  of  that  matter  flyout  toge¬ 
ther  with  them,  their  motion  will  be  the  Swifter,as  it  is  in  Wood, 
and  other  things  which  flame  with  a  manifeft  mixture  of  Wmde. 
When  therefore  thefe  hard  particles  by  their  flying  out,  move 
the  Eye  ftrongly,  they  fhine  bright  5  and  a  great  quantity  of  them 
flying  out  together,  they  make  a  great  (hining  Body  .For  Flame  be¬ 
ing  nothing  but  an  aggregate  of  (liining  particles ,  the  greater  the 
aggregateis,  the  greater  and  more  manifeft  will  be  the  Flame.  I 
have  therefore  fhewn  a  poifible  caufe  of  Flame.  And  from  hence 
the  caufe  appears  evidently ,  why  Glafs  is  fo  eafily  and  quickly 
melted  by  the  fmall  Flame  of  a  candle  blown ,  which  will  not  be 
melted  without  blowing,  but  by  a  very  ftrong  Fire. 

N  o  w  if  from  the  fame  matter  ,there  be  a  part  broken  off  (name¬ 
ly  fuch  a  part  as  confifteth  of  many  of  the  fmall  particles),  of  this 
is  made  a  Spark.  For  from  the  breaking  off ,  it  hatha  violent  turn¬ 
ing  round ;  and  from  hence  it  (bines.  But  though  from  this  mat¬ 
ter,  there  fly  neither  Flame  nor  Sparks  ;  yet  fomeof  thefmalleft 
parts  of  it  may  be  carried  out  as  tarre  as  to  the  Superficies ,  and 
remain  there ,  as  Allies  $  the  parts  whereof  are  fo  extremely 
fmall, that  it  cannot  any  longer  be  doubted  how  farre  Nature  may 
proceed  in  Dividing. 

Laftly,  though  by  the  application  of  fire  to  this  matter,there  fly 
little  or  nothing  from  it,yet  there  will  be  in  the  parts  an  endeavour 
to  Simple  motion-, by  which  the  whole  Body  will  either  be  Melted, 
or  (which  is  a  degree  of  Melting)  Softned.  For  all  Motion  has 
fome  effect  upon  all  Matter  whatfoever  (as  has  been  fhewn  at  the 
3d  Article  of  the  i6thChapter).  Nowif  it  befoftned  tofucha 
degree,  as  that  the  ftubbornefs  of  the  parts  be  exceeded  by  their 
gravity,  then  we  fay  it  is  Melted  5  otherwife ,  Softned ,  and  made 
Pliant  and  DuBile.  v  W  \  ‘  .  v  i 

Again,  the  matter  having  in  it  fome  particles  hard, others  ethe¬ 
real  or  watery  ^  if  by  the  application  or  fire  thefe  later  be  called 
out ,  the  former  will  thereby  come  to  a  more  full  contad  with  one 
another  $  and  confequently  will  not  be  fo  eafily  feparated  $  that  is 

fay ,  the  whole  Body  will  be  made  Harder.  And  this  may 
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be  the  caufe  why  the  fame  Fire  makes  fome  things  Soft,  others 
'  Hard. 

9  It  is  known  by  experience,  that  if  Hay  be  laid  wet  together  in 
a  heap,  it  will  after  a  time  begin  to  fmoke,  and  then  burn  as  it 
were  of  itfelf.  The  caufe  whereof  feems  to  be  this,  that  in  the 
Aire  which  is  enclofed  within  the  Hay  ,  there  are  thofe  little  Bo¬ 
dies, which  (as  I  have  fuppofed)are  moved  freely  with  Ample  Mo¬ 
tion.  Rut  this  Motion  being  by  degrees  hindred  more  and  more  by 
the  defcending  moifture,which  at  the  laft  fils  and  flops  all  the  pal- 
fages,  the  thinner  parts  of  the  Aire  aicend  by  penetrating  the  wa¬ 
ter,  and  thofe  hard  little  Bodies  being  fo  thru  A  together  that  they 
touch  and  prefs  one  another, acquire  ftronger  motion,till  at  laft  by 
the  increased  ftrength  of  this  motion  the  watery  parts  are  Arft: 
driven  outwards,  from  whence  appears  Vapour  ;  and  by  the  conti¬ 
nued  increafe  of  this  motion ,  the  fmalleft  particles  of  the  dryed 
Hay  are  forced  out,  and  recovering  their  natural  Ample  Motion, 
they  grow  Hot  and  Shine,  that  is  to  fay,  they  are  fet  on  Fire. 

The  fame  alfo  may  be  the  caufe  of  Lightning  ;  which  happens 
in  the  hotteft  time  of  the  yeare ,  when  the  water  is  raifed  up  in 
greateft  quantity,  and  carried  higheft.  For  after  the  Arft  Clouds 
are  raifed  ,  others  after  others  follow  them  ;  and  being  congeled 
above  ,  they  happen  (whileft  fome  of  them  afcend  and  others  de- 
fcend)  to  fall  upon  another  in  fuch  manner,  as  that  in  fome  places 
all  their  parts  are  joyned  together ,  in  others  they  leave  hollow 
Spaces  between  them ;  audinto  thefe  fpaces  (the  atthereall  parts 
being  forced  out  by  the  compreflure  of  the  Clouds)  many  of  the 
harder  little  Bodies  are  fo  pent  together ,  as  that  they  have  not 
the  liberty  ot  fuch  motion  as  is  naturall  to  the  Aire.  Wherefore 
their  endeavour  growes  more  vehement ,  till  at  laft  they  force 
their  way  through  the  Clouds,  fometimes  in  one  place ,  fome- 
times  in  another;  and  breaking  through  with  great  noife ,  they 
move  the  aire  violently ,  &c  linking  our  Eies  generate  Light, that 
is  to  fay  ,  they  Shine.  And  this  Shining  is  that  we  cal!  Lightning. 

1 0  The  moft  common  Phenomenon  proceeding  from  Fire ,  and 
yetthemoft  admirable  of  all  others,  is  the  force  of  Gunpowder 
Ared ;  which  being  compounded  of  Niter ,  Brimftone  and  Coles 
beaten  fmall,  hath  from  the  Coles  its  Arft  taking  Are ;  from  the 
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Brimftone  itsnourifhment  and  flame,that  is  to  fay,  Light  and  mo¬ 
tion;  and  from  the  Niter  the  vehemence  of  both.  Now  if  a  piece 
of  Niter,  (before  it  is  beaten)  be  laid  upon  a  burning  Cole,  firft  it 
melts, and  like  water  quencheth  that  part  of  the  Cole  it  touch- 
eth.  Then  Vapor  or  Aire  flying  out  where  the  Cole  and  Niter 
joyne ,  bloweth  the  Cole  with  great  lwiftnefle  and  vehemence 
on  all  fides.  And  from  hence  it  comes  to  pafle ,  that  by  two  con¬ 
trary  motions  (the  one, of  the  particles  which  go  out  of  the  burn¬ 
ing  Cole,  the  other,  of  thofe  of  the  athercall  and  watery  fubftance 

of  the  Niter)  is  generated  that  vehement  Motion  and  Inflammati¬ 
on.  And  laftly  i  when  there  is  no  more  a&ion  from  the  Niter 
(that  is  to  fay,  when  the  volatile  parts  of  the  Niter  are  flown  out) 
there  is  found  about  the  Tides  a  certain  white  fubftance ,  which 
being  thrown  again  into  the  fire,  will  grow  red  hot  again,  but  will 
not  be  diffipated ,  at  leaft ,  unlefie  the  fire  be  augmented.  If  now 
a  poffible  caufe  of  this  be  found  out ,  the  fame  will  alfo  be  a  pofh- 
ble  caufe  why  a  grain  of  Gunpowder  fet  on  fire  doth  expandit 
felfe  with  fuch  vehement  motion?  and  Shine.  And  it  may  be  earn¬ 
ed  in  this  manner.  , 

Let  the  particles  of  which  Niter  confifteth  ?  be  fuppofed  to  be 
fomeof  them  hard?  others  watery  ?  and  the  reft  aethereall.  Alio 
let  the  hard  particles  be  fuppofed  to  be  fpherically  hollow?  Ike 
{mail  bubbles  ?  fo  that  many  of  them  growing  together  may  con- 
ftitute  a  Body  whofe  little  cavernes  are  filled  with  a  fubftance 
which  is  either  watery?  or  ethereal?  or  both.  As  foon  therefore 
as  the  hard  particles  are  dilfipated  ?  the  watery  and  ethereal 
particles  will  neceflarily  fly  out;  and  as  they  fly?  of  neceflity  blow 
ftrongly  the  burning  Coles  and  Brimftone  which  are  mingled 
together;  whereupon  there  will  follow  a  great  expanfion  of  Light? 
with  vehement  flame?  and  a  violent  diflipation  of  the  particles  of 
the  Niter?  the  Brimftone  and  the  Coles.  Wherefore  I  have  gi¬ 
ven  a  polfible  caufe  of  the  force  of  fired  Gunpowder. 

It  is  manifeft  from  hence  ?  that  for  the  rendering  of  the  caule 
why  a  bullet  of  lead  or  iron  {hot  from  a  peece  of  Ordnance  flies 
with  fo  great  velocity?  there  is  no  neceflity  to  introduce  luch  Rare- 
iadion?  as  (by  the  common  definition  of  it)  makes  the  fame  Mat¬ 
ter  to  have  fometimes  more?  foruetimes  Idle  Quantity ;  which  is 
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unconceiveable.  For  every  thing  isfaidto  be  greater  or  lefle  ,  as 
it  hath  more  or  leffe  Quantity.  The  violence  with  which  a  bullet 
is  thruft  out  of  a  Gun ,  proceeds  from  the  fwiftneffe  of  the  fmalj 
particles  of  the  fired  Powder  5  atleaftit  may  proceed  from  that 
caufe,  without  the  fuppofition  of  any  Empty  Space. 

11  Befides  3  by  the  attrition  or  rubbing  of  one  Bodyagainfta- 
nother,  as  of  Wood  againft  Wood,  we  find  thatnot  onlyacer- 
taine  degree  of  Heat3  but  Fire  itfelfe  is  fometimes  generated. 
For  fuch  motion  ,  is  the  reciprocation  of  preffure,  fometimes  one 
way  fometimes  the  other ;  and  by  this  reciprocation,  whatfoevcr 
is  fluid  in  both  the  peeces  of  Wood,  is  forced  hither  and  thither; 
and  confequently ,  to  an  endeavour  of  getting  out  3  and  at  laftby 
breaking  out  makes  Fire. 

1 2  Now  Light  is  diftinguifhedinto,  Firft  ,  Second,  Third,and 
fo  on  infinitely.  And  we  call  that  Firft  Light,  which  is  in  the  firft 
Lucid  Bodie  5  as  the  Sunne,  Fire,  &cc.  Second,  that  which  is  in 
fuch  Bodies  as  being  not  tranfparent  are  illuminated  by  the 
Sunne;  as  the  Moon,  a  Wall,  See.  and  Third,  that  which  is 
in  Bodies  not  tranfparent  but  illuminated  by  Second  Light,  6c c. 

1 3  Colour  is  Light,  but  troubled  Light  ;  namely,  fuel]  as  is  gene¬ 
rated  by  perturbed  motion;  as  fhall  be  made  manifeft  by  the^Red, 
Yellow,  Blew  and  Purple  which  are  generated  by  the  interpofiti- 
on  of  a  DiaphanoM  Prifma  (whofe  oppofite  bafes  are  triangular)be- 
tween  the  Light  and  that  which  is  enlightened. 

For  let  there  be  a  Prifma  of  Glaffe,  or  of  any  other  tranfparent 
matter  which  is  of  greater  denfity  then  Aire* ;  and  let  the  tri¬ 
angle  ABC  be  the  bafe  of  this  Prifma.  Alfo  let  the  ftraight 
line  D  E  be  the  diameter  of  the  Sunnes  Body,  having  oblique  po- 
fitionto  the  ftraight  line  AB  ;  and  let  the  Sunne-beames  paflein 
the  lines  DA  andE  B  C.  And  laftly  let  the  ftraight  lines  D  A 
and  E  C  be  produced  indefinitely  to  F  and  G.  Seeing  therefore 
the  ftraight  line  D  A,  by  reafon  of  the  denfity  of  the  Glaffe  is  re¬ 
traced  towards  the  perpendicular ;  let  the  line  refraCed  at  the 
point  A  be  the  ftraight  line  A  H.  And  againe,  feeing  the  Medium 
below  AC  is  thinner  then  that  above  it ,  the  other  re  fra  Cion 
which  will  be  made  there  ,  will  diverge  from  the  perpendicular. 
Let  therefore  this  fecond  refraCed  line  be  A  I.  Alio  let  the  fame 

be 
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be  done  at  the  point  C  ,  by  making  the  firft  refraded  line  to  be 
C  K*  and  the  fecond  C  L.Seeing  therefore  the  caufe  of  the  refra- 
dion  in  the  point  A  of  the  ftraight  line  of  A  B*  is  the  excefs  of  the 
refinance  of  the  Medium  in  A  B  above  the  refiftance  of  the  Aire* 
there  muft  of  neceftity  be  readion  from  the  point  A  towards  the 
point  B  ;  and  confequently  the  Medium  at  A  within  the  triangle 
ABC*  will  have  its  motion  troubled;  that  is  to  fay*  the  ftraight 
motion  in  A  F  and  A  H  *  will  be  mixed  with  the  tranfverfe  moti¬ 
on  between  the  fame  AF  and  AH*  reprefented  by  thefhort 
tranfverfe  lines  in  the  triangle  A  F  H.  Againe*  feeing  at  the  point 
A  of  the  ftraight  line  A  C  *  there  is  a  fecond  refradion  from  A  H 
In  A  I*  the  motion  of  the  Medium  will  againe  be  perturbed  by  rea- 
fonof  the  tranfverfe  readion  from  A  towards  C*  reprefented 
likewifeby  the  fhort  tranfverfe  lines  in  the  triangle  A  HI.  And 
in  the  fame  manner  there  is  a  double  perturbation  reprefented  by 
the  tranfverfe  lines  in  the  triangles  C  G  K  and  C  K  L.  But  as  for 
the  light  between  A  l  and  C  G*  it  will  not  be  perturbed;  becaufe 
if  there  were  in  all  the  points  of  the  ftraight  lines  A  Band  AC* 
the  fame  adion  which  is  in  the  points  AandC,  then  the  plaine 
of  the  triangle  C  G  K  would  be  every  where  coincident  with  the 
plaine  of  the  triangle  A  F  H ;  by  which  meanes  all  would  appear 
alike  between  A  and  C.  Befides*  it  is  to  be  obferved*  that  all  the 
readion  at  A*  tends  towards  the  illuminated  parts  which  are  be¬ 
tween  A  and  C*  and  confequently  perturbeth  the  Firft  Light.  And 
on  the  contrary*  that  all  me  readion  at  C  tends  towards  the  parts 
without  the  triangle  *  or  without  the  Prifma  ABC*  where  there 
is  none  but  Second  Light ;  and  that  the  triangle  AFH  fhewes 
that  perturbation  of  Light  which  is  made  in  the  Glafte  it  felfe; 
as  the  triangle  A  H  I  fhewes  that  perturbation  of  Light  which  is 
made  below  the  Glafte.  In  like  manner  *  that  C  G  K  fhewes  the 
perturbation  of  Light  within  the  Glafte ;  and  C  K  L  that  which 
Is  below  the  Glafte.  From  whence  there  are  four  divers  moti¬ 
ons  5  or  four  different  illuminations  or  Colours ;  whofe  differen¬ 
ces  appear  moft  manifeftly  to  the  Senfe  in  a  Prifma  (whofe  bafe 
is  an  cquilaterall  triangle)  when  the  Sunne-beames  that  pafie 
through  it  are  received  upon  a  white  paper.  For  the  triangle 
A  F  H  appears lied  to  the  Senfe ;  the  triangle  A  H I  YelIow$  the 
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triangle  CGK  Green,  and  approaching  to  Blew ;  and  laftlv  the 
triangle  C  K  L  appears  Purple.  It  is  therefore  evident,  that 
when  weak  but  Firft  Light  palfeth  through  a  more  refiftinp  dia¬ 
phanous  Body, as  Glade, th.e  beames  which  fall  upon  it  tranverflv, 
inake  RednefTe  5  and  when  the  fame  Firft  Light  is  ftrongerTas  k 
IS  m  the  thinner  Medium  below  the  ftraight  line  A  C  3  the  tranf 
verfe  beames  make  YellownefTe.  Alfo  when  Second  Lwhtis’ 
ftrong,  as  it  is  in  the  triangle  C  G  K  (  which  is  neereft  to  thelFirft 
Light)tne  tranfverfe  beames  make  GreenefTc-and  when  the  fame 

Purple  collur  *  5  aS  in  the  triangle  G  K  L ,  they  make  a 

14  From  hence  may  be  deduced  a  caufe  why  the  Moon  and 
Starres  appear  bigger  and  redder  ncer  the  Horizon  then  in  the 
Mid-heaven.For  between  the  Eie  and  the  apparent  Horizon, there 
is  more  impure  atre,  fuch  as  is  mingled  with  Watery  and  Earthy 
little  Bodies ,  then  is  between' the  fame  Eie  and  the  more  ele¬ 
vated  part  of  Heaven.  But  Villon  is  made  by  Beames  which 
conftitutea  Cone,  whofebale,  if  we  look  upon  the  Moon  ,  is  the 
Moons  Face,  and  whofe  vertex  is  in  the  Eie;  and  therefore  many 
beams  from  the  Moon  muft  needs  fall  upon  little  Bodies  that  are 
without  the  Vifual  Cone,and  be  by  them  reflected  to  the  Eie  But 
thefe  refleded  beams  tend  all  in  lines  which  are  tranfverfe  to  the 
Vilual  Cone,  and  make  at  the  Eie  an  angle  which  is  greater  then 
the  angle  of  the  Cone.  Wherefore  the  Moon  appeares  treater  in 
the  Horizon,  then  when  ftie  is  more  elevated.  And  becaufe  thofe 
refleded  beames  go  tranfverfely ,  there  will  be  generated  (by  the 
laft  article)  RednefTe.  Apoffible  caufe  therefore  is  fhewne ,  why 
the  Moon  ,  as  alfo  the  Starres  appear  Greater  and  Redder  in  the 
Horizon,  then  in  themidft  of  heaven.  The  fame  alfo  may  b-  the 
caufe  why  the  Sunne  appears  in  the  Horizon,  Greater,  and  of  a  co- 
lour  more  degenerating  to  Yellow,  then  when  he  is  higher  ele¬ 
vated.  For  the  refledion  from  the  little  Bodies  between ,  and 
the  tranfverfe  motion  of  the  Medium  are  flail  the  fame.  But  the 
Light  of  the  Sunne  is  much  ft ronger  then  that  of  the  Moon  •  and 
therefore  (by  the  laft  article)  his  Splendor  muft  needs  by  this  per¬ 
turbation  degenerate  into  YellownefTe.  r 

But  for  the  generation  of  thefe  four  colours ,  it  is  not  neceflary 

that 
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that  the  figure  of  theGlafsbea  Prifrna$  for  if  it  were  Spherical 
it  would  doe  the  fame.  For  in  a  Sphere  the  Sunne-beames  arc 
twice  refra&ed  and  twice  reflefted.  And  this  being  obferved  by 
Bes  Cartes ;  and  with  all  that  a  Rainebow  never  appeares  but  when 
it  rains  ;  as  alfo,  that  the  drops  ot  rainehave  their  figures  almoft 
Spherical ;  he  hath  fhewne  from  thence  the  caufe  of  the  colours 
in  the  Rainbow ;  which  therefore  need  not  be  repeated. 

1 5  white /left  is  Light  ;  but  Light  perturbed  by  the  reflexions  of 
many  beams  of  Light  comming  to  the  Eye  together  within  a  little 
fpace.  For  if  Glafs,  or  any  other  Diaphanous  Body  be  reduced  to 
very  fmall  parts  by  contufion  or  concuflion  ,  every  one  of  thofe 
parts  (if  the  Beams  of  a  lucid  Body  be  from  any  one  point  of  the 
fame  refleited  to  the  Eye  )  will  reprefent  to  the  beholder  an  Idea 
or  Image  of  the  whole  lucid  Body  ,  that  is  to  fay,  a  Phantafme  of 
White.  For  the  ftrongeft  Light  is  the  moft  White  5  and  therefore 
many  luch  parts  will  make  many  fuch  Images.  Wherefore  if 
thofe  parts  lie  thick  and  dole  together  ,  thofe  many  Images  will 
appear  confufedly  ,  and  will  by  reafon  of  the  confufed  Light  re¬ 
prefent  a  White  Colour.  So  that  from  hence  may  be  deduced  a 
polfible  caufe,  why  Glafs  beaten,  that  is,  reduced  to  powder,  looks 
White.  Alfo  why  Water  and  Snow  are  White  5  they  being 
nothing  but  a  heap  of  very  fmall  Diaphanous  Bodies?  namely, of  little 
Bubbles,  from  whofe  feveral  convex  Superficies,there  are  by  refle¬ 
xion  made  feveral  confufed  Phantafmes  of  the  whole  lucid  Body; 
that  is  to  fay  ^Whiteneft.  For  the  fame  reafon.  Salt  and  Nitre  are 
White;  as  confiding  of  fmall  Bubbles  which  contain  within  them 
Water  and  Aire;  as  ismanifeft  in  Nitre,  from  this,  that  being 
thrown  into  the  fire,  it  violently  blowes  the  fame ;  which  Salt  alfo 
doth,  but  with  lefs  violence.  But  if  a  White  Body  be  expoled,  not 
to  the  Light  of  the  Day,  but  to  that  of  the  Fire,  or  of  a  Candle,  it 
will  not  at  the  firft  fight  be  eafily  judged  whether  it  be  White  or 
Yellow;  the  caufe  whereof  maybe  this,  that  the  light  of  thofe 
things  which  burn  and  flame,  is  almoft  of  a  middle  Colour  be¬ 
tween  Whitcnefs  and  Yellownefs. 

1 6  As  Whitenefc  is  Light ,  fo  Elacknefl  is  the  privation  of 
Light,  or  Darknefs.  And  from  hence  it  is ;  Firft,  that  all  Holes, 

from  which  no  light  can  be  reflected  to  the  Eie,  appear  Black. 

Se- 
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fXSp»Xm  ate reflected  ,  not  ,o the Eie “ 
felf)  that  Superficies  appears  Black,  ‘n wind  Thirdly, 

the  Sea  aPPe^rsftB!fck’a7terisrW  the^re^a^  to  look  Black 
that  anv  combuftible  matter  is  Dytne  nrv 

before  it  fhines.  For  the  endeavour  of  the  fire  being  Jg  ft 
rhp  fmalleft  parts  of  fuch  Bodies  as  are  thrown  into  it,  it  mult  brlt 
raffe  andered  thofe  parts,  betore  it  can  work  their  dilfipation.  If 
therelore  the  fire  be  put  out  before  the  parts  be  totally  diffipated, 
the  Cole  will  appear  Black  •,  for  the  pans  being  onely  crefted,  the 
Reams  ot  I  ight  falling  upon  them  will  not  be  reflected  to  the  E  , 
u  ohe  rL  it  felf  Fourthly,  that  Burning  Glafles  do  more  ea- 

niS, ™  BtakthS  then  White.  For  inaVhite  Superficies, 
lily  burn  Blue  S  convex,  like  little  bubblessand  therefore  the 
the  eminent parti them  >re  refleSed  everyway 

fr°m  k  are Si  eredied,the  Beams  of  Light  falling  upon 

rmnentpar  ■  m  reflefted  towards  the  Body  it  felf  ^  and 

them ,  are  all  neceffanly  caflI  fe[  fire  by  the 

therefore  Bodies  that  are  ‘ LWhite .Fifthly, that  all  Colours  that 

Sun-beams, t  en  g  q[  vVhice  and  Black ,  proceed  from  the 

difeent  pofition  of  the  particles 

and  their  of  Light  are  refleded  from  leveral 

rences,  more  or  ^  thofe  differences  are  innumerable, 

B°^lCh  Rn  lSthemfeSvesto  fmall,that  we  cannot  perceive  them, 
and  the  Bodies  themieives  1  rmination  of  the  Caufes  of  all 

Colours  is  a'thins  of  lo  great  difficulty,  that  I  dare  not  undertake 
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Chap.  XXVIII. 


Of  Cold,  W ind,  Hard,  Ice,  Reftitution  of 
Bodies  bent  ,  Diaphanous,  Lightning 
and  Thunder J  and  of  the 
Heads  of  Rivers . 

I  Why  Breath  from  the  fame  month  fometimes  heats  5  and  fometimes  cools0 
2  Wind)  and  the  Inconfiancy  of  Winds  ^whence.  3  Why  there  is  a  confi  antv 
though  not  a  great  Wmd  from  Safi  to  Wefi  neer  the  Equator .  4  What  is  the 
effect  of  <*Ane  pent  in  between  the  (f loads .  5  No  change  from  Soft  to  M ard , 
bat  by  motion.  6  What  is  the  caufe  of  Cold  neer  the  Poles.  7  The  caufe 
■pf  Ice ;  and  why  the  Cold  is  moreremifs  in  rainy  then  in  char  weather .  Why 
water,  doth  not  freeze  in  deep  Wells  ,  04  it  doth  neer  the  Superficies  of  the 
,  S  art  h.  Why  Ice  is  not  fo  heavy  as  Water  ;  and*  why  Wine  is.  not foe  a ply frozen 
ac  Water.  8  Another  caufe  of  Hardnefs  from  the  fuller  contaU  of Atomes. 
A  Ifo  how  Hard, things  are  broken.  9  A  third  caufe  of  Hardnefs  front  Heat. 
10  A  fourth  caufe  of  Hardnefs  from  the  motion  of  Atomes  enclofed  in  a 
narrow f pace .  ii*  How  Hard  things  are  S oftned.  12  Whence  proceeds  thd 
front aneo  m  Re fiitution  of  things  Bent .  14  Diaphanous  5  and  O pac  bus 5  what 
they  are^and  whence.  14  The  caufe  ej  Lightning  and  Thunder.  15  Whence 
it  proceeds  that  (flouds  can  fall  again ,  after  they  are  once  elevated  and  fror 
z,en.  1 6  How  it  could  be  that  the  AlooH  was  eclipfed ,  when  fhe  was  not  dia- 
metrally  oppofite  to  the  Sunne .  17  By  what  means  many  Sunnes  may  appear 
~  at  once.  18  Of  the  Heads  of  Rivers. 

A  t  .  r  r  f  • 

S,  when  the  motion  of  the  ambient  ethereal 
fubftance  makes  the  Spirits  and  fluid  parts  of 
our  Bodies  tend  outwards ,  we  acknowledge 
Heat ;  fo ,  by  the  endeavour  inwards  of  the/ 
fame  fpirits  and  humours,  we  feel  Cold.  So 
that  to  Cool, is  to  make  the  exterior  parts  of  the 
_ Body  endeavour  inwards,  by  a  motion  contra¬ 
ry  to  that  of  Cale faction,  by  which  the  internal  parts  are  called  out- 

J  1  Yy  .»  wards 
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wards.He  therefore  that  would  know  the  caufe  of  Cold  mud  find 
by  what  motion  or  motions,  the  exterior  parts  of  any  Body  endea¬ 
vour  to  retire  inwards.  To  begin  with  thojjp  Phenomena  which  are 
the  moft  familiar  fThereis  almoft  no  man  but  knows, that  breath 
blown  ftrongly,and  which  comes  from  the  mouth  with  violence,, 
that  is  to  fay,  the  paffage  being  ftraight,  will  Cool  the  hand s  and 
thadthe  fame  breath  blown  gently,that  is  to  fay,through  a  greater 
aperture, wil  warm  the  fame. The  caufe  of  which  Phenomenon  may 
be  this.The  breath  going  out, hath  two  motios^the  one,of  the  whole 
and  dired,  by  which  the  formoft  parts  of  the  hand*are  driven  in¬ 
wards^  the  other,  fimple  motion  of  thefmall  particles  of  the  fame 
breath,  whichfas  I  have  fhewn  in  the  3d  Article  of  the  laft  Chap¬ 
ter)  caufeth  Heat.  According  therefore  as  either  of  thefe  Motions 
is  predominant ,  fo  there  is  the  fenfe  lometimes  of  Cold ,  fome- 
times  of  Heat.  Wherefore,  when  the  breath  is  foftly  breathed  out 
at  alarge  paffage, that  fimple  Motion  which  caufeth  Heat  prevail- 
eth,  and  confequently  Heat  is  felt  s  and  when  by  compreffing  the 
lips  the  breath  is  more  ftrongly  blown  out,  then  is  the  direct  moti¬ 
on  prevalent,  which  makes  us  feel  Cold.  For  the  dired  motion  of 
the  breath  or  aire ,  is  Winds  and  all  Wind  Cools, or  diminifheth . 
former  hear. 

,  » r  • ;  •  •.  ■  v  1  t\  : 

^  Apd  feeing  not  onely  great  Wind ,  but  almoft  any  Ventilati¬ 
on  and  flirting  of  the  Aire,  doth  refrigerate the  reafon  of  many 
experiments  concerning  Cold  cannot  well  be  given,  without  find¬ 
ing  firft  what  are  the  caufes  of  Wind.  Now  Wind  is  nothing  elfe 
but  the  dired  motion  of  the  Aire  thruft  forwards  s  which  never- 
thelefs,when  many  Winds  concurre  may  be  circular, or  otherwife 
ihdired,  as  it  is  in  VVhirle-winds.Wiierefore  in  the  firft  place  we 
are  to  enquire  into  the  Caufes  of  Winds.  Wind  is  Aire  moved  in 
aconfiderable  quantity ,  and  that  either  in  the  manner  of  Wave?, 
which  is  both  forwards  &  alio  up  &  downsor  elfe  forwards  onely. 

Suppofing  therefore  the  Aire  both  cleer  and  calm,  tor  any  time 
how, little  foever  s  yet  the  greater  Bodies  of  the  World,  being  fo 
difpofed  and  ordered  as  has  been  faid  ,  it  will  be  neceftary  that 
a. Wind  prefently  arife  fome  where.  For  feeing  that  motion  of  the 
parts  of  the  Aire  which  is  made  by  the  Simple  Motion  of  the 
Sunnein  his  own  Epicycle,  caufeth  an  exhalation  of  the  particles. 

of. 


Part4»  PHENOMENA  of  N  A  TUR  E.  349’ 

of  water  from  the  Seas  and  all  other  moift  Bpdies,and  thofe  parti" 
cles  make  Clouds;  it  muft  needs  follow*  that  whileft  the  parti" 
cles  of  water  pafs  upwards,  the  particles  of  Aire  (for  the  keep" 
ing  of  all  Spaces  full)be  juftled  out  on  every  fide, and  urge  the  next 
particles,  and  thefe  the  next*  till  having  made  their  circuit,there 
comes  continually  fo  much  Aire  to  the  hinder  parts  of  the  Earth, 
as  there  went  water  from  before  it.  Wherefore  the  afcending  Va¬ 
pours  move  the  Aire  towards  the  {ides  every  way  ;  and  all  direct 
motion  of  the  Aire  being  Wind,  they  make  a  Wind.  And  if  thisr 
Wind  meet  often  with  otherVapours  which  arife  in  other  places, it 
is  manifeft  that  the  force  thereof  will  be  augmented,  &  the  way  or 
courfe  of  it  changed.Befides,  according  as  the  Earth  by  its  diurnal 
motion  turns  fometimes  the  drier,  fometimes  the  moifter  part  to- 
wards  the  Sunne,  fo  fometimes  a  greater,  fometimes  a  lefs  quanti¬ 
ty  of  Vapours  will  be  raifed,  that  is  to  fay ,  fometimes  there  will 
be  a  lefs,  fometimes  a  greater  Wind.  Wnerefore  I  have  rendred  a 
poffible  caufe  of  fuch  Winds,  as  are  generated  by  Vapours ;  and 
alfo  of  their  Inconftancy . 

From  hence  it  follows, that  thefe  Winds  cannot  be  made  in  any 
place  which  is  higher  then  that  to  which  Vapours  may  afcend. 
Nor  is  that  incredible  which  is  reported  of  the  higheftMountains, 
as  the  Pique  ofTenariffe  and  the  Andes  of  Peru ,  namely,  that  they  are 
not  at  all  troubled  with  thefe  inconftant  Winds.  And  if  it  were  cer¬ 
tain,  that  neither  Rain  nor  Snow  were  ever  feen  in  the  higheft  tops 
of  thofe  Mountains,  it  could  not  be  doubted  but  that  they  are 
higher  then  any  place  to  which  V apours  ufe  to  afcend. 

3  Neverthelefs,  there  may  be  Wind  there,  though  not  that: 
which  is  made  bythe  afcent  of  Vapours,yet  a  lefs  &  more  conftant  - 
Wind  (like  the  continued  blaft  of  a  pair  of  bellows)  blowing  fromi 
the  Eaft.  And  this  may  have  a  double  caufe-the  one, the  diurnal  mo  > 
tion  of  the  Earth;  the  other,  its  Ample  motion  in  its  own  Epicycle.' 
For  thefe  Mountains  being  (by  reafon  of  their  height)  more  emi¬ 
nent  then  all  the  reft  of  the  parts  of  the  Earth,  do  by  both  thefe- ■ 
Motions  drive  the  Aire  ftom  the  Weft  Eaftwards.  To  which 
though  the  diurnal  Motion  contribute  but  little ;  yet  feeing  I  have* 
fuppofed  that  the  Ample  Motion  of  the  Earth  in  its  own  Epicycle,* , 
makes  two  revolutions  in  the  fame  time  in  which  the  diurnal  Mo-  - 
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cion  makes  but  one;  and  that  the  Semidiameter  of  the  Epicycle 
is  double  to  the  Semidiameter  of  the  diurnal  Converfion,  the  Mo¬ 
rion  of  every  point  of  the  Earth  in  its  own  Epicycle  will  have  its 
velocity  quadruple  to  that  of  the  diurnal  Motion  •  fo  *  that  by  both 
thefe  Motions  together,  the  tops  of  thofe  Hils  will  fenfibiy  be  mo¬ 
ved  againft  the  Aire;  and  confequently  a  Wind  will  be  felt.  Foe 
whether  theAir  ftrike  the  Sentient,or  the  Sentient  the  Air,the  per¬ 
ception  of  Motion  will  be  the  fame.  But  this  Wind,feeing  it  is  not 
caufed  by  the  afcent  of  V apours,muft  neceflarily  be  very  Conftant. 

4  When  one  Cloud  is  already  afcended  into  the  Aire ,  if  ano¬ 
ther  Cloud  afcend  towards  it,  that  part  of  the  Aire  which  is  inter¬ 
cepted  between  them  both,  muft  of  neccflity  be  prefled  out  every 
way.  Alfo  when  both  of  them,  whileft  the  one  afcends,  and  the  o- 
tner  either  ftayes,  or  delcends,  come  to  be  joyned  in  fuch  manner 
as  that  the  aethereal  fubftance  be  (hue  within  them  on  every  fide,  it 
will  by  this  compreflion  alfo  go  out  by  penetrating  the  Wat<*r.But 
in  the  mean  time,  the  hard  particles  which  are  mingled  with  the 
Aire,  and  are  agitated  (as  I  have  fuppofed)  with  Simple  Motion* 
wil  not  pafs  through  the  water  of  the  clouds,but  be  more  ftraight- 
ly  comprehed  within  their  cavities.  And  this  I  have  demonftrated 
at  the  4th  and  jth  Articles  ot  the  22th  Chapter.  Befides ,  feeing 
the  Globe  of  tne  Earth  fioateth  in  the  Aire  which  is  agitated  by 
the  Sunnes  Motipn,  the  parts  of  the  Aire  refilled  by  the  Earth,will 
fpread  themfelves  every  way  upon  the  Earths  Superficies  ;  as  I 
have  lliewn  at  the  £th  Article  of  the  21th  Chapter. 

5  W  e  perceive  a  Body  to  be  Har d,from  this,  that  when  touching 
itwe  would  thruft  forwards  that  part  of  the  fame  which  we  touch, 
we  cannot  do  it  or  her  wife  then  by  thrufting  forwards  the  whole 
Body.W  e  may  indeed  eafily  and  fenfibiy  thruft  forwards  any  par¬ 
ticle  of  the  Aire  or  Water  which  we  touch,  whilft  yet  the  reft  of 
its  parts  remain  (to  icnfe)  unmoved.  But  we  cannot  do  fo  to  any 
part  of  a  ftone.W  her  fore  I  define  a  Hard  Body  to  be  that, whereof 
no  part  can  be  fenfibiy  moved,  unlefs  the  whole  be  moved.  What¬ 
soever  therefore  is  Soft  or  Fluid  ,  the  fame  can  never  be  made 
Hard  but  by  fuch  motion ,  as  makes  many  of  the  parts  together 
itop  the  motion  of  fome  one  part,  by  refitting  the  fame. 

6  1  hefe  things  premifed,!  fhall  fihew  a  poflible  caufe  why  there 
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is  greater  Cold  neer  the  Poles  of  the  Earth  ,  then  further  from 
them.  The  motion  of  the  Sunne  between  the  Tropicks ,  driving 
the  Aire  towards  that  part  of  the  Earths  Superficies  which  is  per¬ 
pendicularly  under  it,  makes  it  fpread  it  felf  every  way ;  and  the 
velocity  §f  this  expanfion  of  the  Aire  grows  greater  and  greater, 
as  the  Superficies  of  the  Earth  comes  to  be  more  and  more 
ftraightned,  that  is  to  fay,  as  the  Circles  which  are  parallel  to  the 
Equator  come  to  be  lefs  and  lei's.  Wherefore  this  expanfive  moti¬ 
on  of  the  Aire,  drives  before  it  the  parts  of  the  Aire  which  are  in 
its  way  continually  towards  the  Poles  more  and  more  ftronMy,  as 
its  force  comes  to  be  more  and  more  united ,  that  is  to  fay,  as  the 
Circles  whicl;  are  parallel  to  the  Asquator  are  lefs  and  lefs  -  that 
is  ,  fo  much  the  more  ,  by  how  much  they  are  neerer  to  the 
Poles  of  the  Earth.  In  thofe  places  therefore  which  are  neerer  to 
the  Poles,  there  is  greater  Cold,  then  in  thofe  which  are  more  re¬ 
mote  from  them.  Now  this  expanfion  of  the  Aire  upon  the  Super¬ 
ficies  of  the  Earth  from  Eaft  to  Weft, doth  by  reafon  of  the  Sunnes 
perpetual  acceifion  to  the  places  which  are  fucceflivcly  under  it 
make  it  Cold  at  the  time  of  the  Sunnes  Rifing  and  Setting  -  but  as 
the  Sunne  comes  to  be  continually  more  and  more  perpendicular 

to  thofe  cooled  places ,  fo  by  the  Heat  which  is  generated  by  the 
fupervening  Simple  Motion  of  the  Sunn,  that  Cold  is  again  remit¬ 
ted;  and  can  never  be  great, becaufe  the  adtion  by  which  it  was  ge¬ 
nerated,  is  not  permanent.  Wherefore  I  have  rendred  a  poffible 
caufe  of  Cold  in  thofe  places  that  are  neer  the  Poles,  or  where  the 
obliquity  of  the  Sunne  is  great. 

7  How  Water  may  be  congeled  by  Cold  ,  may  be  explained  in 
this  manner.  Let  A  (in  the  firft  figure)  reprefent  the  Sunne,  and  B 
the  Earth.' A  will  therefore  be  much  greater  then  B.  Let  E  F  be  in 
the  plain  of  the  Equinodtial;  to  which  let  G  H,I  K  and  L  C  be  pa¬ 
rallel.  Laftly,  let  Cand  D  be  the  Poles  of  the  Earth.  The  Aire 
therefore  by  its  aftion  in  thofe  parallels  will  rake  the  Superficies 
of  the  Earth;  and  that  with  motion  fo  much  the  ftronger,  by  how 
much  the  parallel  Circles  towards  the  Poles  grow  lefs  and  lefs. 
From  w-hence  muft  arife  a  Wind ,  which  will  force  together  the 
uppermoft  pares  ofthe  water, and  withal  raife  them  a  little,vveak- 
ning  their  endeavour  towards  the  Center  of  the  Earth. And  from 
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their  endeavour  towards  the  center  of  the  Earth,  joyned  with  the 
endeavour  of  thefaid  Wind,  the uppermoft  parts  of  the  water 
•will  be  prefled  together ,  and  coagulated ,  that  is  to  fay  ,  the  top 
of  the  water  will  be  skinned  over  and  hardned.  And  io  a- 
gaine  the  Water  next  the  top  will  be  hardned  in  the  fame  tlian- 
ner ,  tiil  atjLength  the  Ice  be  thick.  And  this  Ice  being  now  com¬ 
pared  of  little  hard  Bodies,  muft  alfo  containe  many  particles  of 
ayre  received  into  it . 

As  Rivers  and  Seas, fo  alfo  in  the  fame  manner  may  the  Clouds 
be  frozen.  For  when  by  the  afcending  and  defcending  of  feverall 
Clouds  at  the  fame  time,  the  Air  intercepted  between  them  is  by 
compreflion  forced  out,  it  rakes,  &  by  littleSc  little hardens  them. 
And  though  thofe  final  dropsfwhich  ufually  makeClouds)be  not 
yet  united  into  greater  Bodies, yet  the  fame  Wind  will  be  made^& 
by  it,  as  water  is  congeled  into  Ice,  fowill  Vapours  in  the  fame 
manner  be  congeled  into  Snow.  From  the  fame  cauie  it  is  that  Ice 
may  be  made  by  art,  and  that  not  farre  from  the  fire.  For  it  is 
done  by  the  mingling  of  Snow  and  Salt  together,  and  by  burying 
in  it  a  imall  veflell  full  of  Water.  Now  while  the  Snow  and  Salt 
(which  have  in  them  a  great  deale  of  aire )  are  melting ,  die  aire 
which  is  prefled  out  every  way  in  Wind ,  rakes  the  fides  of  the 
Veflel ;  and  as  the  Wind  by  its  motion  rakes  the  Veflell ,  fo  the 
Veflell  by  the  fame  motion  and  a£tion  congeles  the  Water  within 
it. 

We  find  by  experience,  that  Cold  is  allwayes  more  Remifle  in 
places  where  it  raynes ,  or  where  the  weather  is  cloudy  (  things 
being  alike  in  all  other  refpedfs  )  then  where  the  aire  is  cleare. 
And  this  agreeth  very  well  with  what  I  have  fayd  before.  For  in 
cleare  weather,  the  courfe  of  the  Wind  which  (as  I  fayd  even 
now)  rakes  the  Superficies  of  the  Earth,as  it  is  free  from  all  inter  - 
ruption,fo  alfo  it  is  very  ftrong.But  when  fmall  drops  of  water  are 
either  rifing  or  falling,  that  Wind  is  repelled ,  broken  and  difli- 
pated  by  them  •  and  the  lefie  the  Wind  is,  the  leffe  is  the  Cold. 

We  find  alfo  by  experience ,  that  in  deep  Wells  the  Water 
freezeth  not  fo  much,  as  it  doth  upon  the  Superficies  of  the  Earth. 
For  the  Wind  by  which  Ice  is  made ,  entring  into  the  Earth  (by 
reafon  of  the  laxity  of  its  parts )  more  or  leffe,  lofeth  fome  of  its 

force. 
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force,  though  not  much.  So  that  if  the  Well  be  not  deep,  it  will 
freeze;  whereas  if  it  be  fo  deep ,  as  that  the  Wind  which  caufeth 
cold  cannot  reach  it,it  will  not  freeze. 

We  find  moreover  by  experience,  that  Ice  is  lighter  then  Wa¬ 
ter.  The  caufe  whereof  is  manifeft  from  that  which  I  have  al¬ 
ready  fhewn ,  namely,  that  Aire  is  received  in  and  mingled  with 
the  particles  of  theWater  whileft  it  is  in  congeling. 

8  Wehavefeenone  way  of  making  things  Hard,  namely,  by 
Congelation.  Another  way  is  thus.  Having  already  fuppofed,  that 
innumerable  Atomes,  fome  harder  then  others,  and  that  have  fe- 
veral  fimple  motions  of  their  own ,  are  intermingled  with  the  se~ 
thereal  fubftaitce;  it  follows  neceflarily  from  hence ,  that  by  rea- 
fon  of  the  fermentation  of  the  whole  Aire  (of  which  I  have  fpoken 
in  the  21  Chap.)  fome  of  thofe  Atomes  meeting  with  others,  will 
cleave  together,by  applying  themfelvs  to  one  another  in  fuch  man¬ 
ner  as  is  agreeable  to  their  motions  and  mutual  conta&s;  and  (fee¬ 
ing  there  is  no  Vacuum )  cannot  be  pulled  afunder ,  but  by  fo  much 
force  as  is  fufficient  to  overcome  their  Hardnefs. 

Now  there  are  innumerable  degrees  of  Hardnefs.  As(for  exam¬ 
ple)  there  is  a  degree  of  it  in  Water,  as  is  manifeft  from  this,  that 
upon  a  plain  it  may  be  drawn  any  way  at  pleafure  by  ones  finger. 
There  is  a  greater  degree  of  it  in  clammy  liquors;  which  when 
they  are  poured  out,  doe  in  falling  downwards  difpofe  themfelves 
into  one  continued  thred ;  which  thred  before  it  be  broken  will  by 
little  and  little  diminifh  its  thicknefs ,  till  at  laft  it  be  fo  fmall ,  as 
that  it  feems  to  break  onely  in  a  point;  and  in  their  feparation  the 
external  parts  break  firft  from  one  another,  and  then  the  more  in¬ 
ternal  parts  fucceftively  one  after  another.  In  Wax  there  is  yet  a 
greater  degree  of  Hardnefs.  For  when  we  would  pull  one  part  of 
it  from  another,we  firft  make  the  whole  mafs  flenderer,bef  ore  we 
can  pull  it  afunder.  And  how  much  the  harder  any  thing  is  which 
we  would  break,  fo  much  the  more  force  wemuft  apply  to  it. 
Wherefore,  if  we  go  on  to  harder  things,as  Ropes, Wood,  Metals, 
Stones,  &c.  reafon  prompteth  us  to  believe  that  the  fame(though 
no  £  alwayes  fenfibly)  will  neceflarily  happen;  and  that  even  the 
hardeft  things  are  broken  afunder  in  the  fame  manner,  namely, by 
Solution  of  their  continuity ,  begun  in  the  outermoft  Superficies, 
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and  proceeding  fucceflfively  to  the  innermoft  parts.  In  like  man¬ 
ner  ,  when  the  parts  of  Bodies  are  to  be  feparated,  not  by  pulling 
them  afunder  ,  but  by  breaking  them  ,  the  firft  reparation  will  ne- 
cedar  ily  be  in  the  convex  Superficies  of  the  bowed  part  of  the  Bo¬ 
dy,  and  afterwards  in  the  concave  Superficies.  Tor  in  all  bowing,, 
there  is  in  the  convex  Superficies  an  endeavour  in  the  parts  to  go 
one  from  another,  and  in  the  concave  Superficies  to  penetrate  one 
another* 

This  being  well  underftood,  a  reafon  may  be  given,how  two  Bo¬ 
dies  which  are  contiguous  in  one  common  Superficies,  may  by 
force  be  feparated  without  the  introdinftion  of  Vacuum  ;  though  Lu- 
cretrn  thought  otherwife  ,  believing  that  fuch  reparation  was  a 
ftrongeftablifhmentof  Vacuum .  For  a  Marble  Pillar  being  made 
to  hang  by  one  of  itsbafes,if  it  be  long  enough  it  will  by  its-  own 
weight  be  broken  afunder  5  and  yet  it  will  not  neceffarily  follow 
that  there  fhould  be  Vacuum^  feeing  the  folution  of  its  continuity 
may  begin  in  the  Circumference ,  and  proceed  fucceflively  to  the 
miaft  thereof. 

Laftly  ,  Wine  is  not  fo  eafily  congeled  as  Water  ,  becaufein 
Wine  there  are  particles  which  being  not  fluid  ,  are  moved  very 
fwiftly ,  and  by  their  motion  congelation  is  retarded ;  but  if  the 
Cold  prevail  againft  this  motion ,  then  the  outermoft  parts  of  the 
Wine  will  be  firft  frozen, and  afterwards  the  inner  parts;  whereof 
this  is  a  figne,  that  the  Wine  which  remains  unfrozen  in  the.  midft 
will  be  very  ftrong., 

9  Another  caufe  of  Hardnefs  in  fome  things  may  be  in  this 
manner.  If  a  foft  Body  confift  of  many  hard  particles ,  which  by 
the  intermixture  of  many  other  fluid  particles  cohere  but  loofely 
together ,,  thofe  fluid  parts  (as  hath  been  fhewn  in  the  laft  Article 
of  the  21  Chapter)  will  be  exhaled ;  by  which  means  each  hard 
particle  will  apply  it  felf  to  the  next  to  it  according  to  a  greater 
Superficies;  and  confequcntly  they  will  cohsere  more  clofely  to  one 
another.;  that  is  to  fay,  the  whole  mafs  will  be  made  Harder. 

10  Again ,  in  fome  things  Hardnefs  may  be  made  to  a  certain 
degree,  in  this  manner.  W hen  any  fluid  fubftance  hath  in  it  cer¬ 
tain  very  fmall  Bodies  intermingled,  which  being  moved  with 
hniple  motion  of  their  own ,  contribute  like  motion  to  the  parts  of 
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fluid  fubftance,  ^nd  this  be  done  in  a  fmall  enclofed  fpace  (as  in 
the  hollow  of  a  little  Sphere,  or  a  very  {lender  Pipe)  if  the  moti¬ 
on  be  vehement,  and  there  be  a  great  number  of  thefe  fmall  en¬ 
clofed  Bodies,  two  things  will  happen ;  the  one,  that  the  fluid  fiib- 
ftance  will  have  an  endeavour  of  dilating  it  felf  at  once  every  way  5 
the  other,that  if  thofe  fmal  Bodies  can  no  where  get  out,then  from 
their  reflexion  it  will  follow ,  that  the  motion  of  the  parts  of  the 
enclofed  fluid  fubftance,  which  was  vehement  before,  will  now  be 
much  more  vehement. Wherefore  if  any  one  particle  of  that  fluid 
fubftance  fhould  be  touched  &  preffed  by  fome  external  Movent, 
it  could  not  yeild  but  by  the  application  of  very  fenfible  force. 
Wherefore  the  fluid  fubftance  which  is  enclofed  ,  and  fo  moved, 
hath  fome  degree  of  Hardnefs.  Now  greater  and  lefs  degree  of 
Hardnefs  depends  upon  the  quantity  and  velocity  of  thofe  fmall 
Bodies  and  upon  the  narrownels  of  the  place  both  together. 

1 1  Such  things  as  are  made  Hard  by  fudden  heat,  namely, fuch 
as  are  hardned  by  fire,  are  commonly  reduced  to  their  former  fofc 
form  by  Maceration.  For  fire  hardens  by  Evaporation,  and  there¬ 
fore  if  the  evaporated  moifture  be  reftored  again  ,  the  former  na¬ 
ture  and  form  is  reftored  together  with  it.  And  fuch  things  as  are 
frozen  with  Cold,  if  the  Wind  by  which  they  were  frozen  change 
into  the  oppofite  quarter,  they  will  be  unfrozen  again  (unlefs  they 
have  gotten  a  habit  of  new  motion  or  endeavour  by  long  continu¬ 
ance  in  that  hardnefs).  Nor  is  it  enough  to  caufe  thawing,  that 
there  be  a  ce{fation  of  the  freezing  Wind  (for  the  taking  away  of 
the  Caufe  doth  not  deftroy  a  produced  effed);  but  the  thawing  al¬ 
io  muft  have  its  proper  caufe,namely,a  contrary  Wind,or  at  leaft 
a  Wind  oppofite  in  (ome  degree.  And  this  we  finde  to  be  true  by 
experience.  For  if  Ice  be  laid  in  a  place  fo  well  enclofed  that  the 
motion  of  the  Aire  cannot  get  to  it,  that  Ice  will  remain  unchang¬ 
ed,  though  the  place  be  not  fenfibly  cold. 

1 2  Of  Hard  Bodies,fome  may  manifeftly  be  bowed;  others  not, 
but  are  broken  in  the  very  firft  moment  of  their  bending.  And  of 
iuch  Bodies  as  may  manifeftly  be  bended ,  feme  being  bent,  do  as 
foon  as  ever  they  are  fet  at  liberty,  Reftore  themfelves  to  their  for¬ 
mer  pofture;  others  remain  ft  ill  bent.  Now  if  the  caufe  of  this  Re- 
ftitution  be  asked,  I  fay  it  may  be  in  this  manner;  namely,  that  the 
particles  of  the  bended  Body,  whileft  it  is  held  bent,  do  neverthe- 
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lefs  retain  their  motion  ;  and  by  this  motion  they  reftore  it  as  foon 
as  the  force  is  removed  by  which  it  was  bent.  For  when  any  thing 
is  bent  (as  a  plate  of  fteel),  and  as  foon  as  the  force  is  removed  re- 
ftoresitfelf  again ,  it  is  evident  that  the  caufe  of  its  reftitution 
cannot  be  referred  to  the  ambient  aire;  nor  can  it  be  referred  to 
the  removal  of  the  force  by  which  it  was  bent  $  for  in  things  that 
are  at  reft  3  the  taking  away  of  impediments,  is  not  a  fufficient 
caufe  of  their  future  Motion  ;  there  being  no  other  caufe  of 
Motion  3  but  Motion.  The  caufe  therefore  of  fuch  Reftitution 
is  in  the  parts  of  the  Steefit  felf.  Wherefore  whileft  it  remains 
bent  ?  there  is  in  the  parts  of  which  it  confifteth  ,  fome  motion, 
though  invifible,  that  is  to  fay  ,  fome  endeavour  at  leaft  that  way 
by  which  the  reftitution  is  to  be  made ;  and  therefore  this  endea¬ 
vour  of  all  the  parts  together  is  the  firft  beginning  of  Reftitution;fo 
that  the  impediment  being  removed,  that  is  to  fay,  the  force  by 
which  it  was  held  bent,  it  will  be  reftored  again.  Now  the  motion 
©f  the  parts  by  which  this  is  done,  is  that  which  I  called  Simple 
Motion  3  or  Motion  returning  into  it  felf.  When  therefore  in  the 
bending  of  a  plate ,  the  ends  are  drawn  together  >  there  is  on  one 
fide  a  mutual  comprelfion  of  the  parts  ^  which  compreffion  is  one 
endeavour  oppofite  to  another  endeavour ;  and  on  the  other  fide  a 
divulfionof  the  parts.  The  endeavour  therefore  of  the  parts  on 
one  fide  tends  to  the  reftitution  of  the  plate  from  the  middle  to¬ 
wards  the  ends  ;  and  on  the  other  fide,  from  the  ends  towards 
the  middle.  Wherefore  the  impediment  being  taken  away3 
this  endeavour  (which  is  the  beginning  of  reftitution)  will  reftore 
the  plate  to  its  former  pofture.  And  thus  I  have  given  a  poflible 
caufe  why  fome  Bodies  when  they  are  bent  Reftore  themfelves  a- 
gain;  which  was  to  be  done. 

As  for  Stones ,  feeing  they  are  made  by  the  accretion  of  many 
very  hard  particles  within  the  Earth;  which  particles  have  no 
great  coherence,  that  is  to  fay,  touch  one  another  in  frnall  latitude, 
and  confequently  admit  many  particles  of  aire,  it  muft  needs  be 
that  in  bending  of  them, their  internal  parts  will  not  eafily  be  com- 
preffedby  reafon  of  their  hardnefs.  And  becaufe  their  coherence 
is  not  firm,  as  foon  as  the  external  hard  particles  are  disjoyned,  the 
ethereal  parts  will  neceffarily  break  out, and  fo  the  Body  will  fud- 
dknly  be  broken*.  ~  W 

.13  Thofe 


/ 


Part 4*  PHENOMENA  of  NATURE.  3$7 

1 3  Thofe  Bodies  are  called  Diapbamm^  upon  which  whileft  the 
Beams  ofa  lucid  Body  do  work  5  the  a&ionof  everyone  of  thole 
Beams  is  propagated  in  them  in  fuch  manner  as  that  they  ftill  re¬ 
tain  the  fame  order  amongft  themfeHes ,  or  the  inverfionof  that 
order ;  and  therefore  Bodies  which  are  perfe&ly  Diaphanous,are 
alfo  perfe&ly  homogeneous.  On  the  contrary ,  an  Opacom  Body  is 
that5  which  by  reafon  of  its  heterogeneous  nature,  doth  by  innu¬ 
merable  reflexions  and  refra&ions  in  particles  of  different  figures 
and  unequal  hardnefs  ,  weaken  the  Beams  that  fall  upon  it  before 
they  reach  the  Eie.  And  of  Diaphanous  Bodies ,  fome  are  made 
fuch  by  Nature  from  the  beginnings  as  the  fubftance  of  the  Aire,* 
and  of  the  Waters  and  perhaps  alfo  fome  parts  of  Stones ,  unlefs 
thefe  alfo  be  Water  that  has  been  long  congeled.  Others  are  made 
fo  by  the  power  of  Heat,  which  congregates  homogeneons  Bodies,, 
But  fuch  as  are  made  Diaphanous  in  this  manner}  confift  of  parts 
which  were  formerly  Diaphanous. 

14  In  what  manner  Clouds  are  made  by  the  motion  of  the 
Sunne,  elevating  the  particles  of  Water  from  the  Sea  and  other 
moift  places,  hath  been  explained  in  the  26th  Chapter.  Alfo  how 
Clouds  come  to  be  frozen,  hath  been  fhewn  above  at  the  7th  Arti¬ 
cle.  Now  from  this,  ^hat  Aire  may  be  enclofed,  as  it  were  in 
Caverns,  and  pent  together  more  and  more  by  the  meeting  of 
afcending  and  defcending  Clouds ,  may  be  deduced  a  polfible 
Caufeof  Thunder  and  Lightening.  For  feeing  the  Aire  confifts  of 
two  parts,  the  one  ^Ethereal  ?  which  has  no  proper  motion  of  its 
own,  as  being  a  thing  divifible  into  the  leaft  parts^the  other  Hard, 
namely,  confifting  of  many  hard  Atomes  which  have  every  one  of 
them  a  very  fwift  fimple  motion  of  its  own;  whileft  the  Clouds  by 
their  meeting  do  more  and  more  ftraighten  fuch  Cavities  as  they 
intercept,  the  Ethereal  parts  will  penetrate  and  pafs  through 
their  watry  fubftance;  but  the  hard  parts  will  in  the  mean  time  be* 
the  more  thruft  together,  and  prefs  one  another^and  confequently 
(by  reafon  of  their  vehement  motions)  they  will  have  an  endea¬ 
vour  to  rebound  from  each  other.  Whenfoever  therefore  the  com- 
preflion  is  great  enough,  and  the  concave  parts  of  the  Clouds  are 
(for  the  caufe  I  have  already  given)  congeled  into  Ice ,  the  Cloud 
wil  neceffarily  be  broken;  &this  breaking  of  the  Cloud  produceth 

the- 
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the  firft  clap  of  Thunder.  Afterwards)  the  Aire  which  was  pent 
ill)  having  now  broken  through  5  makes  a  concuiTion  of  the  Aire 
without  ja-iid  from  hence  proceeds  the  roaring  and  murmur  which 
Follows  and  both  the  firitClap  and  the  Murmur  that  follows 
it  3  make  that  noife  which  is  called  Thunder.  Alfo  from  the 
(lime  Aire  breaking  through  the  Clouds ,  and  with  concuiTion 
falling  upon  theEie,  proceeds  that  adtion  upon  our  Eie,  which 
caufe  th  in  us  a  perception  of  that  Light  which  we  call  Lighte¬ 
ning,  Wherefore  I  have  given  a  pofiible  caufe  of  Thunder  and 
Lightening. 

1 5  But  if  the  V apour s  which  are  raifed  into  Clouds, do  run  to¬ 
gether  again  into  VVater,  or  be  congeled  into  Ice,  from  whence  is 
it  (feeing  both  Ice  and  Water  are  heavy)  that  they  are  luftained 
in  the  Aire  ?  Or  rather  5  what  may  the  caufe  be)  that  being  once 
e!evated)they  fall  down  again  ?  For  there  is  no  doubt  but  the  fame 
force  which  could  carry  up  that  W ater,could  alio  fuftain  it  there. 
Why  therefore  being  once  carried  up  ?  doth  it  fall  again  ?  I  fay  it 
proceeds  from  the  fame  Simple  Motion  of  the  Sunne  3  both  that 
Vapours  are  forced  to  afcend  ,  and  that  Water  gathered  into 
Clouds  is  forced  to  defcend.  For  in  the2ith  Chapter  and  1  ith 
Article  I  have  fhewn  how  Vapours  are  elevated ;  and  in  the  fame 
Chapter  and  5  th  Article  I  have  alfo  {hewn  how  by  the  fame  mo¬ 
tion  Homogeneous  Bodies  are  congregated)?*:  Heterogeneous  difli- 
pated;that  is  to  fay, how  fuch  things  as  have  a  like  nature  to  that  of 
the  Earth)  are  driven  towards  the  Earth;  that  is  to  fay, what  is  the 
caufe  of  the  deicent  of  Heavy  Bodies.Now  if  the  adlion  of  the  Sun 
be  hindered  in  the  raifingof  vapours,  and  be  not  at  all  hindered  in 
the  calling  of  them  down,  the  Water  will  delcend.  But  a  Cloud 
cannot  hinder  the  action  of  the  Sunne  in  making  things  of  an  earth¬ 
ly  nature  defcend  to  the  Earth,  though  it  may  hinder  it  in  making 
Vapours  afcend  For  the  lower  part  of  a  thick  Cloud  is  fo  covered 
by  its  upper  part,as  that  it  cannot  receive  that  adtion  of  the  Sunne 
by  which  Vapours  are  carried  up,  becaufe  Vapours  are  raifed  by 
the  perpetual  fermentation  of  the  Aire,  or  by  the  feparating  of  its 
fmalleft  parts  from  one  another,  which  is  much  weaker  when  a 
thick  Cloud  is  in terpofed,then  when  the  Skie  is  cleere.  And  there¬ 
fore  whenfoever  a  Cloud  is  made  thick  enough,  the  water  which 

would 
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would  not  defcend  before,  will  then  defeend,  unlefs  it  be  kept  up 
by  the  agitation  of  the  Winde.  Wherefore  I  have  rendred  a  poffi- 
ble  caufe,  both  why  the  Clouds  may  be  fuftained  in  the  Aire ,  and 
alfo  why  they  may  fall  down  again  to  the  Earth  ,  which  was  pro-* 
pounded  to  be  done. 

1 6  Granting  that  the  Clouds  may  be  frozen ,  it  is  no  wonder  if 
the  Moon  have  been  feen  eclipfed  at  fuch  time  as  fhe  hath  been 
almoft  two  degrees  above  the  Harizofi,the  Sunne  at  the  fame  time 
appearing  in  the  Horizon  *,  for  fuch  an  Eclipfe  was  obfervedby 
Mefline  at  Tubingin  the  jtii  15 ?o.  For  lt  might  happen  that  a 
frozen  Cloud  was  then  interpoied  between  the  Sunne  and  the  Eie 
of  the  Obferver.  And  if  it  were  fo,  the  Sunne  which  was  then  al¬ 
moft  two  Degrees  below  the  Horizon,  might  appear  to  be  in  it,  by 
reafon  of  the  palTing  of  his  Beams  through  the  Ice.  And  it  is  to  be 
noted,  that  thofe  that  attribute  fuch  refractions  to  the  Atmofpher e* 
cannot  attribute  to  it  fo  great  a  retraction  as  this.  Wherefore  not 
the  Atmofphere,  but  either  Water  in  a  continued  Body ,  or  elie  Ice 
m.uft  be  the  can fe  of  that  refraction. 

1 7  Again,  granting  that  there  may  be  Ice  in  the  Clouds,! t  will 
be  no  longer  a  wonder  that  many  Sunnes  have  lometimes  appear¬ 
ed  at  once.  For  Looking-glaffes  may  be  fo  placed  ,  as  by  rejecti¬ 
ons  to  fhew  the  fame  objeCt  in  many  places.  And  may  not  fo  many 
frozen  Clouds  ferve  for  fo  many  Looking-glaffes  ?  and  may  they 
not  be  fitly  dilpofed  for  that  purpofe  ?  Befides,  the  number  of  Ap¬ 
pearances  may  be  encreafed  by  refractions  alio  ;  and  therefore  it 
would  be  a  greater  wonder  to  me,  it  fuch  Phenomena  as  them, 
fhould  never  happen. 

And  were  it  not  for  that  one  Phenomenon  of  the  new  Star re 
which  was  feen  in  L fhould  think  Cornets  were  made  in 

the  fame  manner,  namely ,  by  Vapours  drawn  not  onely  from  the 
Earth,  but  from  the  reft  of  the  Planets  alio ,  and  congcied  into  one 
continued  Body.  For  I  could  very  well  from  hence  give  a  reaiom 
both  of  their  Haire,  and  of  their  motions.  But  feeing  that  Starre 
remained  fixteen  whole  moneths  in  the  fame  place  amongft^tne 
fixed  Starresjl  cannot  believe  the  matter  oi  it  was  ice.Vv  hcreiore 
I  leave  to  others,  the  dilquifition  of  the  caufe  of  Comets^conceip- 

ing  which,  nothing  that  hath  hitherto  been  publifhed,  (  be hues 
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the  bare  Hiftories  of  them)  is  worth  confidering. 

1 8  The  Heads  of  Rivers  may  be  deduced  from  Rain-water,  or  ' 
from  melted  Snowes,  very  eafily;  but  from  other  caufes,  very 
hardly,  or  not  at  all.  For  both  Rain-water, and  melted  Snowes  run 
down  the  defcents  of  Mountains*  and  if  they  defcend  onely  by  the 
outward  Superficies,  theShowres  or  Snowes  themfelves  may  be 
accounted  the  Springs  or  Fountains*  but  if  they  enter  the  Earth  & 
defcend  within  it,then  wherefoever  they  break  out, there  are  their 
Springs.  And  as  thefeSpings make  fmall  ftreams,  fo,  many  {mail 
ftreams  running  together  make  Rivers.  Now  there  was  never  any 
Spring  foud,but  where  theWater  wch  flowed  to  it,was  either  fur¬ 
ther,  or  at  leaft  as  farre  from  the  center  of  the  Earth, as  the  Spring 
it  felf.And  whereas  it  has  bin  obje&ed  by  a  greatPhilofopher,that 
in  the  top  of  Momt-Cmis  (which  parts  Savoy  from  Piemont)  there 
Springs  a  River  which  runs  down  by  Sufa  ;  it  is  not  true.  For  there 
are  above  that  River,  for  two  miles  length,  very  high  hils  on  both 
fides,  which  are  almoft  perpetually  covered  with  Snow;  from 
which,innumerable  little  ftreams  running  down  do  manifeftly  fup- 
ply  that  River  with  water  fufficient  for  its  magnitude. 
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Chap.  XXIX. 

Of  Sound  3  Odour ,  Savour, 
and  Touch. 

The  definition  of  Sound  ,  and  the  dijftinEbions  of  Sounds.  2  The  caufe  of 
the  degrees  of  bounds.  3  7 he  difference  between  Sounds  Acute  and  Grave . 
4  The  difference  between  Clear  and  FFoarfe Soundsjvhence,  5  7  he  Sound 
of  Thunder  and  of  a  Gunne  ^whence  it  proceeds,  6  W hence  it  is  ,  that  Pipes 
by  blowing  into  them  have  a  clear  Sound .  7  Of  Reflected  Sound ,  8  From 
whence  it  is  that  Sound  is  Uniform  and  Lafiing .  9  Flow  Sound  may  be 
helped  and  hindered  by  the  Wind,  10  Not  onely  Aire  ,  but  other  Bodies  how 
hard  foever  they  be^  conveigh  Sound,  11  The  caufes  of  Grave  and  Acute 
Sounds ,  and  of  Concent,  1  2  Phenomena  for  Smelling,  13  The  firfi  Organ 
and  the  generation  of  Smelling,  14  Flow  it  is  helped,  by  Fie  at  and, by  Wind* 
1 5  Why  fuch  Bodies  are  leaft  fmelt,  which  have  leafl  intermixture  of  <*A'tre 
in  them,  16  Why  Odorous  things  become  more  Odorous  by  being  bruifed • 

17  The  fir  ft  Organ  of  Tafiing ;  and  why  fame  Savours  caufe  JVaufeoufnefis 

18  The  fir  ft  Organ  of  Feeling  ;  and  how  we  come  to  the  knowledge  ef  fuch 
Objects  as  are  common  to  the  Touch  and  other  Senfes* 

O  II  N  D  is  Senfe  generated  by  the  aBion  of  the  Medium] 
when  its  motion  reacheth  the  Eare  and  the  reft  of  the  Organs 
of  Senfe,  Now  the  motion  of  the  Medium  is  not  the 
Sound  it  felf,  but  the  caufe  of  it.  For  the  Phantafme 

_ __ _ which  is  made  in  us,  that  is  to  fay ,  the  Rea&ion  of 

the  Organ  is  properly  that  which  we  call  Sound . 

The  principal  diftin&ions  of  Sounds  are  thefe*  Firft,  that  one 
Sound  is  ftronger  ,  another  Weaker.  Secondly  ,  that  one  is  more 
Grave,  another  more  Acute,  Thirdly,  that  one  is  Clear,  another 
Hoarfe.  Fourthly  ,that  one  is  Primary  , another  Derivative.  Fifthly, 
that  one  is  Uniform,  another  not.  Sixthly,  that  one  is  more  Dura¬ 
ble,  another  lefs  Durable.  Of  all  which  diftin&ions  the  members 
may  be  fubdiftinguifhed  into  parts  diftinguiihable  almoft  innnite- 
ly.  For  the  variety  of  Sounds  feems  to  be  not  much  lefs  then  that 

of  Colours,  "  A 
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AsVifion,fo  Hearing  is  generated  by  the  motion  of  the  Medium, 
but  not  in  the  fame  manner. For  Sight  is  from  Prefigure, that  is, from 
an  Endeavour-,  in  which  there  is  no  perceptible  progreflion  of  any  . 
of  the  parts  of  the  Medium  ;  but  one  part  urging  or  thruftingon 
an  other,propagaceth  that  adion  fucceffively  to  any  diftance  what- 
foever ;  whereas  the  motion  of  the  Medium  by  which  Soundis 
made,  is  a  Stroke.  For  when  we  Hear,  theDrummeof  the  Hare 
(which  is  the  fir  ft  Organ  of  Hearing)  is  ftricken*,and  the  Drumme 
being  ftricken,  the  Pia  Mater  is  alfo  fhaken  ,  and  with  it  the  Arte¬ 
ries  which  are  inferred  into  it ;  by  which  the  adion  beins;  propa¬ 
gated  to  the  Heart  it  felf,by  the  readion  of  the  Heart  a  Phantafm 
is  made  which  we  call  Sound;  and  (becaufe  the  readion  tendeth 
outwards)  we  think  it  is  without. 

2  And  feeing  the  efieds  produced  by  Motion  ,  are  greater  or 
lefle,  not  onely  when  the  Velocity  is  greater  or  left  ,  but  alfo  when 
the  Body  hath  greater  or  left  Magnitude  though  the  Velocity  be 
the  fame  ;  a  Sound  may  be  greater  or  lefle  both  thefe  wayes.  And 
becaufe  neither  the  greateft  nor  the  leaft  Magnitude  or  Velocity 
can  be  given,  it  may  happen,  that  either  the  motion  may  be  of 
&  fmall  velocity,  or  the  Body  it  felf  of  fo  fmall  magnitude ,  as  to 
produce  no  Sound  at  all;  or  either  of  them  may  be  fo  great,  as  to 
take  away  the  Faculty  of  Senfe  by  hurting  the  Organ. 

From  hence  may  be  deduced  poflible  caufes  of^ he  ftrength  and 
Weaknefs  of  Sounds  in  the  following  Ph&nomena* 

The  firft  whereof  is  this  ,That  if  a  man  fpeak  through  a  Trunk 
which  hath  on  end  applyed  to  the  mouth  of  the  Speaker,  and  the 
other  to  the  eare  of  the  Hearer,  the  Sound  will  come  ftronger  then 
it  would  do  through  the  open  Aire.  And  the  caufe  (not  onely  the 
poffible,  but  the  certain  and  manifeftcaufe)  is  this,  that  the  Aire 
which  is  moved  by  the  firft  breath,  and  carried  forwards  in  the 
Trunk,  is  not  diffufed,  as  it  would  be  in  the  open  Aire ,  and  is  con¬ 
sequently  brought  to  the  eare  almoft  with  the  fame  velocity  with 
which  it  was  firft  breathed  out ;  Whereas  in  the  open  Aire,  the 
firft  motion  diffufeth  it  felf  every  way  into  Circles fuch  as  are 
*  made  by  the  throwing  of  a  Stone  into  a  ftanding  water,  where  the 
velocity  grows  left  and  left  as  the  Undulation,  proceeds  further 
tnd  further  from  the  beginning  of  its  motion. 

The  fecond  is  this  5  That  if  the  Trunk  be  Short?  and  the 
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end  which  is  applyed  to  the  mouth  be  wider  then  that  which  is 
applyed  to  the  eare,  thus  alfo  the  Sound  will  be  ftronger  then  if  it 
were  made  in  the  open  aire.  And  the  caufe  is  the  fame*  namely* 
that  by  how  much  the  wider  end  of  the  Trunk  is  lefs  dill  am  from 
the  beginning  of  the  Sound,  by  fo  much  the  lefs  is  the  diffufion. 

The  third.  That  it  is  eafier  for  one  that  is  within  a  Chamber,  to 
heare  what  is  fpoken  without,  then  for  him  that  (lands  without, to 
hear  what  is  fpoken  within.  For  the  Windows  and  other  inlets  oi 
the  moved  Aire,  are  as  the  wide  end  of  the  Trunk.  And  for  this 
reafcn  fome  creatures  feem  to  hear  the  better,becaule  Nature  ha  s 
bellowed  upon  them  wide  and  capacious  Ears. 

The  fourth  is  this,  That  though  he  which  (landeth  upon  the  Sea 
fhore,  cannot  heare  the  Collifion  of  the  two  neereft  waves,  yet  ne- 
verthefs  he  hears  the  roaring  of  the  whole  Sea.  And  the  caufe 
feems  to  be  this ,  that  though  the  feveral  collifions  move  the  Or¬ 
gan,, yet  they  are  not  feverally  great  enough  to  caule  Senleyv  ere- 
as  nothing  hinders  but  that  all  of  them  together  may  make  Sound. 

3  That  Bodies  when  they  are  ftrickendo  yeild  feme  a  more 
Grave,  others  a  more  Acute  Sound ,  the  caufe  may  confift  n  the 
difference  of  the  times  in  which  the  parts  ftrkkei  and  forced  out 
of  their  places,  return  to  the  fame  places  again,  tor  in  foifie  Bo- 
dies,there(litution  of  the  moved  parts  is  quick,in  other  -  (low.  And 
this  alfo  may  be  the  caufe  why  the  parts  of  the  Organ  which  are 
moved  by  the  Medium,return  to  their  reft  again,fometimes  iooner? 
fometimes  later. Now  by  how  much  the  Vibrations, or  the  recipro¬ 
cal  motions  of  the  parts  are  more  frequent ,  by  fo  much  doth  the 
whole  Sound  made  (at  the  fame  time)  by  one  ftroke,  confift  01 
more,  and  confequently  of  fmaller  parts.  For  what  is  Acute  in 
Sound,  the  fame  is  Subtle  in  Matter  $  and  both  of  them ,  namely. 
Acute  Sound,  and  Subtle  Matter  confift  of  very  (mall  parts,  that  oi 
Time,  and  this  of  the  Matter  it  felt.  #  • 

The  third  diftin£tion  of  Sounds  cannot  be  conceived  clear  y  e~ 
nough  by  the  names  I  have  ufed  of  Clear  and  Hoarfe ,  nor  by  any  o- 
tlier  that  I  know  ;  and  therefore  it  is  needful  to  explain  them  by 
examples.  When  I  fay  Hoarf  ?,  I  underhand  Whifpering  and  Hii- 
ling,  and  whatfoever  is  like  to  thefe,  by  what  appellation  foever  it 
be  expreffed.  And  Sounds  of  this  kind  feem  to  be  made  by  the 
force  of  fome  ftrong  Wind,  raking  rather  then  ftriking  fuch  hard 
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Bodies  5  as  it  falls  upon.  On  the  contrary,  when  I  ufe  the  word 
Clear ,  Ido  not  underftaud  fuchaSound  as  may  be  eafily  and  di- 
ftin&ly  heard,  for  fo  Whifpers  would  be  Clear,  but  fuch  as  is 
made  by  fomewhat  that  is  Broken  $  and  fuch  as  is  Clamor,  Tink¬ 
ling,  the  Sound  of  a  Trumpet,  &c.  and  (toexprefsit  fignificantly 
in  one  word).  Nolle.  And  feeing  no  Sound  is  made  but  by  the  con- 
courfe  of  two  Bodies  at  the  leaft,by  which  conconrfe  it  is  neceffary 
that  there  be  as  well  Rea&ion  as  Action,  that  is  to  lay,  one  motion 
oppofite  to  another ;  it  follows,  that  according  as  the  proportion 
between  thofe  two  oppofite  motions  is  diverfified ,  fo  the  Sounds, 
which  are  made  will  be  different  from  one  another.  And  whenfoe- 
ver  the  proportion  between  them  is  fo  great,  as  that  the  motion  of 
one  of  the  Bodies  be  infen fible  if  compared  with  the  motion  of  the 
other,  then  the  Sound  will  not  be  of  the  fame  kind;  as  when  the 
Wind  falls  very  obliquely  upon  a  hard  Body,or  when  a  hard  Body 
is  carried  fwiftly  through  the  Aire  •,  for  then  there  is  made  that 
Sound  which  I  call  a  Hoar fe  Sound,  in  Greek  cuiiyftos.  Therefore 
die  breath  blown  with  violence  from  the  mouth  makes  a  Hiffing, 
becaufe  in  going  out  it  rakes  the  Superficies  of  the  Lips,  whofe  re¬ 
action  againft  the  force  of  the  breath  is  not  Senfible.  And  this  is 
the  caufe  why  the  Winds  have  thatHoarfe  Sound.  Alfo  if  twoBo- 
dies  how  hard  i’oever,  be  rubbed  together  with  no  great  preffure, 
they  make  a  Hoarfe  Sound. And  this  Hoarfe  Sound  when  it  is  made 
(as  I  have  faid)  by  the  Aire  raking  the  Superficies  of  a  hard  Body? 
feemeth  to  be  nothing  but  the  dividing  of  the  Aire  into  innume¬ 
rable  and  very  fmall  Files.  For  the  afperity  of  the  Superficies  doth 
by  the  eminencies  of  its  innumerable  parts  divide  or  cut  in  pieces 
the  Aire  that  Aides  upon  it. 

4,  ]SToifey  or  that  which  I  call  Clear  Sound,  is  made  two  wayes  * 
one, by  two  Hoarfe  Sounds,  made  by  oppofite  motions  $  the  other, 
by  Collifion ,  or  by  the  fuddain  pulling  afunder  of  two  Bodies, 
whereby  their  fmall  particles  are  put  into  commotion,  or  being  al¬ 
ready  in  commotion ,  fuddenly  reftore  themfelves  again  •  which 
motion  making  impreffion  upon  the  Medium,  is  propagated  to  the 
Organ  of  Hearing..  And  feeing  there  is  in  this  Collifion,  or  divul- 
hon,  an  endeavour  in  the  particles  of  one  Body,  oppofite  to  the  en¬ 
deavour  of  the  particles  of  the  other  Body,there  will  alfo  be  made 
m  the.  Organ  of  Hearing  a  like  oppofition  of  endeavours, that  is  to 
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fay,  of  motions-,  and  confequently  the  Sound  arifing  from  thence, 
will  be  made  by  two  oppofite  motions,  that  is  to  lay,  by  two  oppo¬ 
se  Hoarfe  Sounds  in  one  and  the  fame  part  of  the  Organ.  For  (as 
I  have  already  faid)  a  Hoarfe  Sound  fuppofeth  the  fenfible  moti¬ 
on  of  but  one  of  the  Bodies.  And  this  oppolition  ot  motions  in  the 
Omanis  the  caufe  why  two  Bodies  make  a  Noyfe,  when  they  are 
either  fuddenly  ftricken  againft  one  another ,  or  fuddenly  broken 

afunder.  ,  .  .  ,  „  ,  .  . 

5  This  being  granted  ;  and  feeing  withall ,  that  Thunder  -is 

made  by  the  vehement  eruption  of  the  Aire  out  of  the  cavities  of 
con^eled  Clouds;the  caufe  ot  the  great  Noyfe  or  Clap, may  be  the 
fuddain  breaking  afunder  of  the  Ice.  For  in  this  adtion  it  is  necef- 
fary,  that  there  be  not  onely  a  great  conculfionof  the  fmall  parti¬ 
cles  of  the  broken  parts ,  but  alfo  that  this  Concuflion  (by  being 
communicated  to  the  Aire)  be  carried  to  toe  Organ  of  Hearing, 
&  make  imprefhon  upon  it.  And  then,fromthe  firft  read! ion  ot  the 
Organ  proceeds  that  firft  and  greateft  Sound, which  is  made  by  tl  e 
collifion  of  the  parts  whilft  they  reftore  themfelvs.And  feeing  there 
is  in  all  Concuifion  a  reciprocation  of  Motion  forwards  and  back¬ 
wards  in  the  parts  ftricken ,  (for  oppofite  motions  cannot  extin- 
guifh  one  another  in  an  inftant,  as  I  have  (hewn  in  the  1  ith  Art.  01 
the  8th  Chap.)  it  follows  necelfarily,  that  the  Sound  will  both  con¬ 
tinue,  and  grow  weaker  and  weaker ,  till  at  laft  the  a&ion  ot  t  ie 
reciprocating  aire  grow  fo  weak ,  as  to  be  unperceptiblc.  W  hei .  e- 
fbre  a  poffible  caufe  is  given  both  of  the  firft  fierce  Noyle  ol  me 
Thunder-,  and  alfo  ©f  the  Murmur  that  follows  it. 

The  caufe  of  the  great  Sound  from  a  ditcharged  piece  ot  Ord¬ 
nance,  is  like  that  of  a  Clap  ot  Thunder,  For  the  Gunpowder  be- 
ins  fired,  doth  in  its  endeavour  to  go  out ,  attempt  everyway  the 

fides  of  the  metal  infuch  manner ,  as  that  it  enlargeth  the  Cir¬ 
cumference  all  along,  and  withall  fhortneth  tne  axis;  o  tiat 
whileft  the  peece  of  Ordnance  is  in  difcharging ,  it  is  made  both 
wider  and  ihorter  then  it  was  before;  and  therefore  alfo  prelentiy 
after  it  is  difcharged  its  widenefs  will  be  dimmiilied,and  its  length 
encreafed  again  by  the  reftitution  of  all  the  particles  or  the 
matter  of  which  it  confifteth  to  their  jormer  pohtion.  An  t  is 
is  done  with  fuch  motion  of  the  parts,  as  are  not  onely. very  ve 
hement  ,  but  alfo  oppofite  to  one.  another. ;  which .  motions 
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being  communicated  to  the  Aire  5  make  impreifion  upon  the 
Organ,  and  by  therea&ionof  the  Organ  create  a  Sounds  which' 
lafteth  for  fome  time,  as  I  have  already  (hewn  in  this  Article, 

I  note  by  the  way  (as  npt  belonging  to  this  place)  that  the  poffi- 
b!e  caufe  why  a  Gun  recoyles  when  it  is  ihot  off,  may  be  this;  That 
being  firft  fwoln  by  the  force  of  the  fire,  and  afterwards  reftoring 
it  feif;  from  this  reftitution  there  proceeds  an  endeavour  from  all 
the  (Ides  towards  the  cavity ;  and  consequently  this  endeavour  is 
in  thofe  parts  which  are  next  the' breech;  which  being  not  hollow, 
but  folid,the  effed  of  the  reftitution  is  by  it  hindered  and  diverted 
into  the  length  ;  and  by  this  means  both  the  breech  and  the  whole 
Gun  is  thruft  backwards;  and  the  more  forcibly  by  how  much  the 
force  is  greater  by  which  the  part  next  the  breech  is  reftored  toils 
former  pofture;that  is  to  fay,  by  how  much  the  thiner  is  that  part. 
The  caufe  therefore  why  Gunnes  recoyle,  fome  more,  fome  lefs,is 
the  difference  of  their  thicknefs  towards  the  breech;  &  the  greater 
that  thicknefs  is,  the  lei's  they  recoyl ;  and  contrarily. 

6  Alfo  the  caule  why  the  Sound  of  a  Pipe ,  which  is  made  by 
blowing  into  it,  is  neverthelefs  Clear,  is  the  fame  with  that  of  the 
Sound  which  is  made  bycollifion.  For  if  the  breath  when  it  is 
blown  into  a  Pipe  doe  onely  rake  its  concave  Superficies ,  or  fall 
upon  it  with  a  very  fharp  angle  of  incidence,  the  Sound  will  not  be 
Clear,  but  Hoarfe.  But  if  the  angle  be  great  enough,  thepercufli- 
on  which  is  made  againft  one  of  the  hollow  fides,  will  be  reverbe¬ 
rated  to  the  oppofite  fide  ;  and  fo  fuccelfive  repercuffions  will  be 
made  from  fide  to  tide,  till  at  laft  the  whole  concave  Superficies 
of  the  Pipe  be  put  into  motion  ;  which  motion  will  be  reciproca¬ 
ted,  as  it  is  in  Collifion ;  and  this  reciprocation  being  propagated 
to  the  Organ ,  from  the  rca&ion  of  the  Organ  will  arife  a  Cleare 

Sound,  fuch  as  is  made  by  Collifion, or  by  breaking  afunder  of  hard 
Bodies. 

In  the  fame  manner  it  is  with  the  Sound  of  a  Mans  voice.  For 
when  the  breath  paffeth  out,  without  interruption ,  and  doth  but 
lightly  touch  the  cavities  through  which  it  is  fent ,  the  Sound  it 
maketh  tsaPIoarleSound.  But  if  in  going  out  it  ftrike  ftrongly 
upon  the  Lark/x ,  then  a  Clear  Sound  is  made ,  as  in  a  Pipe.  And 
the  fame  breath,  as  it  comes  in  divers  manners  to  the  Palate  ,  the 
Tongue,  the  Lips,  the  Teeth,  and  other  Organs  of  Speech,  fothc 
/  >  Sounds, 
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Sounds  into  which  it  is  articulated  become  different  from  one  an¬ 
other. 

7  I  call  that  Primary  Sound ,  which  is  generated  by  motion  from 
the  founding  Body  to  che  Organ  in  a  Itraight  line  without  reflexi¬ 
on;  and  I  call  that  Reflected  Sound ,  which  is  generated  by  one  or 
more  reflexions ;  being  the  fame  with  that  we  call  Echo ;  and  is  ite¬ 
rated  as  often  as  there  are  reflexions  made  from  the  ObjeCt  to  the 
Eare.  And  thefe  reflexions  are  made  by  Hils,  W als,  and  other  re¬ 
filling  Bodies,fo  placed,as  that  they  make  more  or  fewer  reflexions 
of  the  motion,  according  as  they  are  themfelves  more  or  fewer  in 
number;  and  they  make  them  more  or  lefs  frequently  ,  according 
as  they  are  more  or  lels  diltant  from  one  another.  Now  thecaufe 
of  both  thefe  things  is  to  be  fought  for  in  the  fituation  of  the  refle¬ 
cting  Bodies,  as  is  ufually  done  in  Sight.  For  the  Lawes  of  Reflexi¬ 
on  are  the  fame  in  both,  namely ,that  the  Angles  of  Incidence  and 
Reflexion  be  equal  to  one  another.  If  therefore  in  a  hollow  Ellip- 
tique  Body  whole  infide  is  well  polifhed,  or  in  two  right  Paraboli¬ 
cal  Solids  which  are  joyned  together  by  one  common  bafe ,  there 
be  placed  a  Sounding  Body  in  one  of  the  Burning  Points, &  the  Ear 
in  the  other,  there  will  be  heard  a  Sound  by  many  degrees  greater 
then  in  the  open  Aire;  and  bo^h  this,  and  the  burning  of  fuch  com- 
buftible  things,  as  being  put  in  the  fame  places  are  fet  on  fire  by  the 
Sun-beams,  are  effects  of  one  ahd  the  fame  caufe.  But  as  when  the 
vilible  ObjeCl  is  placed  in  one  of  the  Burning  Points,  it  is  not  di- 
ftinCtly  feen  in  the  other ,  becaufe  every  part  of  the  ObjeCt  being 
leen  in  every  line  which  is  reflected  from  the  Concave  S  upcrficies 
to  the  Eie,  makes  a  contufion  in  the  Sight;  fo  neither  is  Sound 
heard  articulately  and  diltinCtly  when  it  comes  to  the  Eare  in  all 
thole  .reflected  lines.  And  this  may  be  the  reafon,why  in  Churches 
which  have  arched  rooffs  ,  though  they  be  neither  Elliptical  nor 
Parabolical;  yet  becaufe  their  figure  is  not  much  different  from 
thefe  ,  the  voice  from  the  Pulpit  will  not  be  heard  fo  articulately 
as  it  would  be  if  there  were  no  vaulting  at  all. 

8  Concerning  the  Uniformity  and  Duration  of  Sounds,both  whiehi 
have  one  common  caufe,  we  may  oblerve,  that  fuch  Bodies  as  be- 
ing  Itricken  yelld  an  unequal  or  harfh  Sound,  are  very  heteroge- 
ous,  that  is  to  lay,  they  confilt  of  parts  which  are  very  unlike  both 

in  figure  and  hardnefs,  fuch  as  are  Wood}  Stones,  and  others  not  a 

few 
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few.  When  thefe  are  ftricken,  there  follows  a  concufUon  of  their 
internal  particles,  and  a  reftitution  of  them  again.  But  they  are 
ji either  moved  alike,  nor  have  they  the  fame  adion  upon  one  ano¬ 
ther;  fome  of  them  recoyling.  from  the  ftroke  whileft  others  which 
have  already  fmifhed  their  recoylings  are  now  returningrby  which 
means  they  hinder  and  ftop  on  another.  And  from  hence  it  is  that 
their  motions  are  not  only  unequal  and  harfh  ,  but  alio  that  their 
reciprocations  come  to  be  quickly  extinguifiied.  Whenfoever 
cherfore  this  motion  is  propagated  to  the  Eare,  the  Sound  it  makes 
is  Unequal  and  of  fmall  Duration.  On  the  contrary,  if  a  Body 
that  is  ftricken, be  not  onely  (Efficiently  hard,but  have  alfo  the  par¬ 
ticles  ol  which  it  conlifteth  like  to  one  another  both  in  hardnefs 
and  figure,  (fuch  as  are  the  particles  of  Glafs  and  Metals,  which 
being  firft  melted  do  afterwards  lettle  and  harden)  the  Sound  it 
yeildeth,  will  (becaufe  the  motions  of  its  parts  and  their  recipro¬ 
cations  are  like  and  Uniform)  be  Uniform  and  pleafant,  and  be 
more  or  lefs  Lading  according  as  theBody  ftricken  hath  gteater  or 
lefs  magnitude.  The  poffible  caufe  therefore  of  Sounds  Uniform, 
and  Harfn,  and  of  their  longer  or  fhorter  Duration ,  may  be  one 
andthefamelikenefsandunlikenefsof  the  internal  parts  of  the 
Sounding  Body ,  in  refpeU  both  of  their  figure  and  hardnefs. 

Befides,  it  two  plain  Bodies  of  the  fame  matter,  and  of  equal 
thicknefs,  do  both  yeild  an  Uniform  Sound,  the  Sound  of  that  Bo¬ 
dy  which  hath  thegreateft  extent  of  length  will  be  thelongeft 
heard.  For  the  motion  which  in  both  of  them  hath  its  beginning 
from  the  point  of  pcrcuffion  ,  is  to  be  propagated  in  the  greater 
Body  through  a  greater  Space,  and  confequently  that  propagation 
will  require  more  time ;  ani  therefore  alfo  the  parts  which  are 
moved  will  require  more  time  for  their  return.  Wherefore  all  the 
reciprocations  cannot  be  finifhed  but  in  longer  time ;  and  being 
carried  to  theEare,  will  make  the  Sound  laid  the  longer.  Ani 
from  hence  it  is  manifeft,  that  of  hard  Bodies  which  yeild  an  Uni¬ 
form  Sound,  the  Sound  lafteth  longer  which  comes  from  thofe 
that  are  round  and  hollow,  then  from  thofe  that  are  plain  ,  if  they 
be  like  in  all  other  refpe£ts.  For  in  circular  lines  the  a£Uon  which 
begins  at  any  point,  hath  not  fro  the  figure  any  end  of  its  propaga¬ 
tion,  becaufe  the  line  in  which  it  is  propagated  returns  again  to  its 
beginning fo  that  the  figure  hinders  not  but  that  the  motion  may 

have 
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have  infinite  progreffion  ;  whereas  in  a  plain,  every  line  hath  it* 
magnitude  finite,  beyond  which  the  adion  cannot  proceed,  if 
therefore  the  matter  be  the  fame,  the  motion  of  the  parts  of  that 
Body  whofe  figure  is  round  and  hollow, wil  laft  longer, then  of  that 
which  is  plain. 

Alfo,  if  a  firing  which  is  ftrctched,  be  faftned  at  both  ends  to  & 
hollow  Body,  and  be  ftricken,  the  Sound  will  laft  longer  then  if  it 
were  not  fo  faftned;becaufe  the  trembling  or  reciprocation  which 
it  receives  from  the  ftroke,  is  by  reafon  of  the  connexion  commu¬ 
nicated  to  the  hollow  Body ;  and  this  trembling ,  if  th\e  hollow 
Body  be  great,  will  laft  the  longer  by  reafon  of  that  greatnefe, 
Wherefore  alfo  (for  the  reafon  above  mentioned)  the  Sound  will 
laft  the  longer. 

9  In  Hearing  ,  it  happens  (  other  wife  then  in  Seeing  )  that 
the  adion  of  the  Medium  is  made  [ftronger  by  the  Wind  when 
it  blows  the  fame  way  ,  and  weaker  when  it  blows  the  con¬ 
trary  way.  The  caufe  [whereof  (cannot  proceed  from  any  thing 
but  the  different  generation  of  Sound  and  Light.  For  in  the  ge¬ 
neration  of  Light  ,  none  of  the  parts  of  the  Medium  between 
theobjed  and  the  Eie  are  moved  from  their  own  places  to  other 
places  fenfibly  diftant;  but  the  adion  is  propagated  in  fpaces  im¬ 
perceptible;  fo  that  no  contrary  Wind  can  diminifh,  nor  favoura¬ 
ble  Winde  encreafe  the  Light,  unlefs  it  be  fo  ftrongas  to  remove 
the  Objed  further  off,or  bring  it  nearer  to  the  Eie.  For  the  Wind, 
that  is  to  fay,  theaire  moved,  doth  not  by  its  interpofition  be¬ 
tween  the  objed  and  the  eie ,  worke  otherwife  then  it  would  doe 
if  it  were  ftil  and  calme.  For  where  the  preffureis  perpetually 
one  part  of  the  aire  is  no  fooner  carried  away,  but  another  by  fuc- 
ceeding  it  receives  the  fame  impreffion  which  the  part  carried  a- 
way  had  received  before.  But  in  the  generation  of  Sound,  the 
firft  collifion  or  breaking  afunder,  beateth  away  &  driveth  out  of 
its  place  theneareft  part  of  the  aire ,  and  that  to  a  confiderablc 
diftance,  and  with  confiderable  velocity;  and  as  the  circles  grow 
(by  their  remotenefle  )  wider  and  wider ,  fo  theaire  being  more 
6c  more  dilfipated,  hath  alfo  its  motion  more  8c  more  weaknedi, 
Whenfoever  therfore  the  air  is  fo  ftricken  as  to  caufe  Sound,ifthe 
Wind  falLupon  it,it  will  move  it  all,neerer  to  the  Eare  if  it  blow 
that  way,  and  further  from  it  if  it  blow  the  contrary  way ,  fo  that 
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din^  as  it  blowes  from  or  towards  the  Objeft,  fo  the  Sound  which 
is  heard  will  feeme  to  come  from  a  neerer  or  remoter  place;  and 
the  aftion  by  reafon  of  the  unequall  diftances  be  ftrengthened  or 
debilitated. 

From  hence  may  be  underftood  the  reafon,  why  the  voice  of; 
fuch  as  are  fa-id  to  fpeake  in  their,  bellies ,  though  it  fee  uttered 
neer  hand ,  is  neverthelefle  heard  by  thole  that  fufpeft  nothing, 
as  if  it  were  a  great  way  off.  For  having  no  former  thought  of  a- 
ny  determined  place  from  which  the  voice  fhould  proceed  ,  and 
judging  according  to  the  greatefle ,  if  it  be  weake  they  thinke  it  a 
great  way  off,  if  idrong  neer.  T hefe  Ventrilociui  therefore  by  form¬ 
ing  their  voice,  not  (as  others)by  the  emiffion  of  their  breath,  but 
by  drawing  it  inwards,  doe  make  the  fame  appear  lmall  and 
weake ;  which  weakneffe  of  the  voice  deceives  thole  that  neither 
fufpeft  the  artifice ,  nor  obferve  the  endeavour  which  they  ufe  in, 
fpeaking  %  and  fo  inftead  of  thinking  it  weake  they  thinke  it  farre 
off.’ 

iQ  As  for  the  Medium  which  conveighs  Sound ,  it  is  not  Aire 
onely.For  Water,  or  any  other  Body  how  hard  foever  may  be  that 
Medium,  For  the  Motion  may  be  propagated  perpetually  in,  any 
bard  continuous  Body ;  but  by  reafon  of  the  difficulty  with  which 
the  parts  of  hard  Bodies  are  moved ,  the  motion  in  going  out  of 
hard  matter  makes  but  a  weak  impreffion  upon  the  Aire.  Never- 
fchelefs  if  one  end  of  a  very  long  and  hard  beam  be  ftricken,&:  the 
eare  be  apply ed  at  the  fame  time  to  the  other  end ,  fo  that  when 
the  a£tion  goeth  out  of  the  beam  ,,  the  aire  which  it  ftriketh  may 
immediately  be  received  by  the  eare,  and  be  carried  to  the  Tympfa 
num^ the  Sound  will  be  confiderably  ftrong. 

In  like  manner,  if  in  the  night  (  when  all  other  noyfe ,  which 
may  hinder  Sound*  ceafeth)  a  man  lay  his  eare  to  the  ground,  he 
will  hear  the  Sound  of  the  fteps  of  Paffengers ,  though  at  a  great 
diftance  $  becaufe  the  motion  which  by  their  treading  they  com¬ 
municate  to  the  earth,  is  propagated  to  the  eare  by  the  uppermoft 
parts  of  the  earth  which  receiveth  it  from  their  feet*. 

11  I  have  fhewn  above,  that  the  difference  between  Grave 
and  Acute  Sounds  conlifteth  in  this, that  by  how  much  the  fhorter 
the  time  is ,  in  which  the  reciprocations  of  the  parts  of  a  Body 
Sicken  are  made,  by  fo  much  the  more  Acute  wih  be  the  Sound. 
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Now  by  how  much  a  Body  of  the  fame  bignefs,  is  either  more  hea~ 
vy,  or  lefs  ftretched,  by  fo  much  the  longer  will  the  reciprocations 
lafts  and  therefore  heavier  ,  and  lefs  ftretched  Bodies  (if  they  be 
like  in  all  other  refpe£ts  )  will  yeild  a  Graver  Sound  then  fuch  as 
be  lighter  and  more  ftretched. 

As  for  the  Concent  of  Sounds,  it  is  to  be  confidered  ,  that  the  re“ 
ciprocation  or  Vibration  of  the  Aire  (by  which  Sound  is  made) 
after  it  hath  reached  the  Drumme  of  the  eare,  imprinteth  a  like 
Vibration  upon  the  air  that  isenclofed  within  it*, by  which  means 
the  fidesof  the  Drumme  within  ,  are  ftricken  alternately.  Now 
the  Concent  of  two  Sounds  confifts  in  this  ,  that  the  Tympanum  re¬ 
ceive  its  ftroke  from  both  the  Sounding  Bodies  in  equal,  &  equally 
frequet  fpaces  of  time;So  that  when  two  firings  make  theirVibra- 
tions  in  the  fame  times,  the  Concent  they  produce,  is  the  moft  ex- 
quifite  of  all  other,  for  the  fidesof  the  Tympanum,  (that  is  to  fay, 
of  the  Organ  of  Hearing)  will  be  ftricken  by  both  thofe  Vibrations' 
together  at  once,on  one  fide  or  other.For  example,if  the^two  equal 
firings  A  B  and  C  D  be  ftricken  together,and  the  latitudes  of  their 
V ibrations  E  F  and  G  H  be  alfo  equal,  and  the  points  E,G,  F  &  H 
be  in  the  concave  fuperficies  of  the  Tympanum ,  fo  that  it  receive 
ftrokes  from  both  the  firings  together  in  E  and  G,  and  again  toge¬ 
ther  in  F  and  H,  the  Sound  which  is  ^  B 

made  by  the  Vibrations  of  each  firing,  — 

will  be  fo  like ,  that  it  may  be  taken  for  q— - - 

the  fame  Sound,  and  is  called  Untfony  ^  ^ 

which  is  the  greateft  Concord.  Again,  G 

the  firing  A  B  retaining  ftill  its  former 
Vibration  EF,  let  the  firing  C  D  be 
ftretched,  till  its  Vibration  have  double 
the  fwiftnefs  it  had  before ,  and  let  E  F 
be  divided  equally  in  I.  In  what  time 
therefore  the  firing  C  D  makes  one  part 
of  its  Vibration  from  G  toH,  in  the 
fame  time  the  firing  A  B  will  make  one 
part  of  its  Vibration  from  E  to  I;  and  in 
wha  t  time  the  firing  C  D  hath  made 
the  other  part  of  itsVibration  back  from  H 
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H  toG3  in  the  fame  time  another  part  of  the  Vibration  of  the 
firing  A  B  will  be  made  from  I  to  F.  But  the  points  F  and  G  are 
both  in  the  Tides  of  the  Organ,  and  therefore  they  will  ftrike  the 
Organ  both  togerher,  not  at  every  ftroke,but  at  every  other  ftroke. 
And  this  is  the  neereft  Concord  to  Unifon  ,  and  makes  that 
Sound  which  is  called  an  Eighth...  Again,  the  Vibration  of  the 
firing  A  B  remayning  ftill  the  fame  it  was ,  let  C  D  be  ftretched 
till  its  Vibration  be  fwifter  then  that  of  the  firing  AB,  in  the  pro- 
portion  of  3  to  2,  and  let  E  F  be  divided  into  three  equal  parts  in 
Kand  L.  In  what  time  therefore  the  firing  C  D  makes  one  third 
part  of  its  Vibration,  which  third  part  is  from  G  to  H ,  the  String 
A  B  will  make  one  third  part  of  itsVibration,  that  is  to  fay,  two 
thirds  of  E  F,  namely ,E  L.And  in  what  time  the  firing  C  D  makes 
another  third  part  of  itsVibration,  namely  HG,  the  firing  AB 
Will  make  another  third  part  of  its  Vibration,  namely,  from  L  to 
Vi  and  back  again  from  FtoL.  *Laflly,  whileft  the  firing  C  D 
snakes  the  laft  third  part  of  its  Vibration,  that  is,  from  G  to  H,the 
firing  A  B  will  make  the  laft  third  part  of  its  Vibration  from 
3j  taE.  But  the  pointsE  and  H  are  both  in  the  fides  of  the  Organ. 
Wherefore  at  every  third  time  the  Organ  will  be  ftricken  by  the 
Vibration  of  both  the  firings  together,  and  make  that  Concord 
which  is  called  a  Fifth. . 

1 2  For  the  finding  out  of  the  caufe  of  Sfneh ,  I  ihall  make  ufe  ot 
the  evidence  of  thefe  following  Phenomena.  Firft ,  that  Smelling  is 
hindredby  Cold,  and  helped  by  Heat.  Secondly,  that  when  the 
Wind  bloweth  from  the  Objed,  the  Smel  is  the  flronger^and  con- 
ftrarily  when  it  bloweth  from  the  Sentient  towards  the  Object,  the 
weaker^both  which  Phenomena  are  by  experience  manifeftly  found 
to  be  true  in  Doggs  which  follow  the  track  of  Beafts  by  the  Sent. 
Thirdly,  that  fuch  Bodies  as  are  lefs  pervious  to  the  fluid  Medium,  < 
yeild  lefs  Smell  then  fuch  as  are  more  pervious ;  as  may  befeen  in 
Stones  and  Metals,which  compared  with  Plants  and  Living  Crea¬ 
tures,  and  their  Parts,  Fruits  and  Excretions,  have  very  little  or  no 
Smell  at  all.  Fourthly ,  that  fuch  Bodies  as  are  of  their  own  na¬ 
ture  Odorous,  become  yet  more  O  orous  when  they  are  bruifed. 
Fifthly,  that  when  the  breath  is  flopped  (at  lead  in  Men)  nothing 

cam;  be.  Smelt*  Sixthly  ,  that  the  fenfe  of  Smelling  xs  alfo  taken 

~  —  -  -  -  *  - . . .  ~  away 
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away  by  the  flopping  of  the  Noftrils,  though  the  mouth  be  left" 
open. 

1 3  By  the  fourth  and  fifth  Phenomenon  it  is  manifeft  ,  that  the 
firft  and  immediate  Organ  of  Smelling  is  the  innermoft  cuticle  of 
the  Noftrils  ,  and  that  part  of  it  which  is  below  thepaflage  com¬ 
mon  to  the  Noftrils  and  the  Palate.  For  when  we  draw  breath  by 
the  Noftrils  3  we  draw  it  into  the  Lungs.  That  breath  therefore 
which  conveighs  Smels,  is  in  the  way  which  paffeth  to  the  Lungs* 
that  is  to  fay J,  in  that  part  of  the  Noftrils  which  is  below  the 
paffage  through  which  the  breath  goeth.For  nothing  is  Smelt,nei« 
ther  beyond  thepaflage  of  the  breath  within  ,  nor  at  all  without 
the  Noftrils.  ^  1 

And  feeing  that  from  different  Smels  there  muft  neceffarily 
proceed  fome  mutation  in  the  Organ  ,  and  all  mutation  is  motions 
it  is  therefore  alfo  neceffary  that  in  Smelling  ,  the  parts  of  the  Or¬ 
gan,  that  is  to  lay,  of  that  internal  cuticle,  and  the  nerves  that  are 
infer  ted  into  it,  muft  be  diverfly  moved  by  different  Smels.  And 
feeing  alfo  that  it  hath  been  demonftrated,  that  nothing  can  be 
moved  but  by  a  Body  that  is  already  moved  and  contiguous  5  and 
that  there  is  no  other  Body  contiguous  to  the  internal  membrane 
of  the  noftrils,  but  breath,  that  is  to  fay,  attraded  aire ,  and  fuch 
little  Solid  invifible  Bodies(if  there  be  any  fuch)as  are  interming¬ 
led  with  the  aire  5  it  follows  neceffarily ,  that  the  caufeof  Smel¬ 
ling  is  either  the  motion  of  that  pure  aire  or  aethereal  Subftancc, » 
or  the  motion  of  thole  Imall  Bodies.  But  this  motion  is  an  effed  - 
preceding  from  the  Objed  of  Smell  3  and  therefore  either  the 
whole  Objed  it  felf  ,  or  its  feveral  parts  muft  neceffarily  be 
moved.  Now  we  know ,  that  Odorous  Bodies  make  Odour 
though  their  whole  bulk  be  not  moved.  VVherefore  the  caufe 
of  Odour  is  the  motion  of  the  invifible  parts  of  the  Odorous 
Body.  And  thefe  invifible  parts  do  either  go  out  of  the  Objed ,  or 
elfe  retaining  their  former  fituatiou  with  the  reft  of  the  parts,  are 
moved  together  with  them,  that  is  to  fay ,  they  have  fimple  and 
invifible  mod  on.  They  that  fay  there  goes  fomething  out  of  the 
Odorous  Bo  iy,  all  it  an  Effluvium^  which  Effluvium  is  either  of  the 
Ethereal  fqbftaoce,  or  of  the  fmall  Bodies ,  that  are  intermi  ngled 
with  it.  But tnac  all  variety  of  Odours  fhould  proceed  from -the 
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E  ffluviums  of  thofe  fmail  Bodies  that  are  intermingled  with  the 
ethereal  fubftance ,  is  altogether  incredible,  for  thefe  confiderati- 
ons;  Firft,  that  certain  Unguents,  though  very  little  in  quantity,do 
neverthelefs  fend  forth  very  ftrong  Odours,  not  onely  to  a  great  di- 
ftance  of  place,  but  alfo  to  a  great  continuance  of  time,  and  are  to 
be  Smelt  in  every  point  both  of  that  place  and  time  3  fo  that  the 
parts  ifllied  out  are  fufficient  to  fil  ten  thoufand  times  more  fpace, 
then  the  whole  Odorous  Body  is  able  to  fill,  which  is  impoffible. 
Secondly,  that  whether  that  iffuing  out  be  with  ftraight  or  with 
crooked  motion,  if  the  fame  quantity  fhould  flow  from  any  other 
Odorous  Body  with  the  fame  motion  ,  it  would  follow,  that  all 
Odorous  Bodies  would  yeild  the  fame  Smell.  Thirdly,  that  feeing 
thofe  Effluviums  have  great  Velocity  of  motion(as  is  manifeft  from 
this,  that  noyfome  Odours  proceeding  from  caverns  areprefently 
Smelt  at  a  great  diftance)  it  would  follow,  that  by  reafon  there  is 
nothing  to  hinder  the  pafTa^e  of  thofe  Effluviums  to  the  Or  pan, 
fuch  motion  alone  were  fufficient  to  caufe  Smelling.  Which  is  not 
fo,for  we  cannot  Smell  at  alhunlefs  we  draw* in  our  breath  through 
our  Noftrils.  Smelling  therefore  is  not  caufed  by  the  Effluvium  of 
Atomes;  nor,  for  the  fame  reafon  is  it  caufed  by  the  Effluvium  of 
a^thereal  fubftance;  for  io  alfo  we  fhould  Smell  without  the  draw¬ 
ing  in  of  our  breath.  Befides  the  ethereal  fubftance  being  the  fame 
in  all  Odorous  Bodies,  they  would  always  affeft  the  Organ  in  the 
fame  manner,  and  confequently  the  Odours  of  all  things  would  be 
like. 

It  remains  therefore,  that  the  caufe  of  Smelling  muft  confift  in 
the  Simple  motion  of  the  parts  of  Odorous  Bodies,  without  any 
efflux  or  diminution  of  their  whole  fubftance.  And  by  this  motion, 
there  is  propagated  to  the  Organ  by  the  intermediate  aire,the  like 
motion, but  not  ftrong  enough  to  excite  Senfe  of  it  felf  without  the 
attra&ion  of  aireby  refpiration.  And  this  is  a  poffible  caufe  of 
Smelling. 

1 4  The  caufe  why  Smelling  is  hindred  by  Cold,  and  helped  by 
Heat,  may  be  this,that  Heat  (as  hath  been  fhewn  in  the  2  i  Chap¬ 
ter)  generateth  Simple  motion;  and  therefore  alfo  wherefoever  it 
is  already, there  it  will  encreafe  it;and  the  caufe  of  Smelling  being 
encreafed  the  Smell  it  felf  will  alfo  be  encrealed.  As  for  the  caufe 

why 
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why  the  Wind  blowing  from  the  Objetft  makes  the  Smell  the 
ftronger,it  is  all  one  with  that  for  which  the  attra&ion  of  aire  in 
refpiration  doth  the  fame.  For  he  that  draws  in  the  aire  next  to 
him,  draws  with  it  by  fucceflion  that  aire  in  which  is  the  Obje6h 
Now  this  motion  of  the  aire  is  Wind,  and  when  another  Wind 
bloweth  from  the  Object,  will  be  encreafed  by  it. 

1 5  That  Bodies  which  cotain  the  leaft  quantity  of  air, as  Stones 
and  Metals,  yeild  lefs  Smell  then  Plants  and  Living  Creatures,the 
caufe  may  be,that  the  motion  which  caufeth  Smelling, is  a  motion 
of  the  fluid  parts  onely  which  parts,  if  they  have  any  motion  from 
the  hard  parts  in  which  they  are  contained, they  communicate  the 
fame  to  the  open  aire,  by  which  it  is  propagated  to  the  Organ. 
Where  therefore  there  are  no  fluid  parts,  as  in  Metals:,  or  where 
the  fluid  parts  receive  no  motion  from  the  hard  parts,as  in  Stones,, 
which  are  made  hard  by  accretion ,  there  can  be  no  Smell.  And 
therefore  alfo  the  Water ,  whole  parts  have  little  or  no  motion, 
yeild eth  no  Smell.  But  if  the  fame  Water,  by  Seeds,  and  the  heat 
ol  the  Sunne,  be  together  with  particles  of  Earth  raifed  into  so 
Plant,  and  be  afterwards  prelfed  out  again,  it  will  be  Odorous,  as- 
Wine  from  the  Vine.  And  as  Water  palling  through  plants  is  by 
the  motion  of  the  parts  of  thofe  plants  made  an  Odorous  liquour^. 
fo  alfo  of  aire  palling  through  the  fame  plants  whileft  they  are- 
growing.  are  made  Odorous  aires.  And  thus  alfo  it  is  with  the  jui¬ 
ces  and  Spirits  which  are  bred  in  Living  Creatures .. 

1 6  That  Odorous  Bodies  may  be  made  more  Odorous  by  Con¬ 
trition,  proceeds  from  this,  that  being  broken  into  many  parts 
which  are  all  Odorous,  the  aire  which  by  refpiration  is  drawn 
from  the  Object  towards  the  Organ,doth  in  its  paflage  touch  upon 
all  thole  parts,  and  receives  their  motion.  Now  the  aire- touchcth 
the  fuperficiesonely;  and  a  Body  having  lei's  fuperficies  whileft  it 
is  whole,  then  all  its  parts  together  have  after  it  is  reduced  to 
powder,it  follows  that  the  fame  Odorous  Body  yeildeth  lefs  Smell 
whileft  it  is  whole,  tljen  it  will  do  after  it  is  broken  into  fmaller 
parts.  And  thus  much  of  Smels. 

17  The  Taft  follows  5  whofe  generation  hath  this  difference 
Iromthatof  the  Sight,  Hearing  and  Smelling,  that  by  thefe  we 
have  Senle  of  remote  Objeds^  whereas  we  Taft  nothing  but  what 
is  contiguous,  and  doth  immediately  touch  either,  the  Tongue  or 

Palate 
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’  Palate, or  both.  From  whence  it  is  evident,  that  the  cuticles  of  the 
Tongue  and  Palate,and  the  Nerves  inferted  into  them  are  the  firft 
Organ  of  Taft;  and  (becaule  from  the  concuiTion  of  the  parts  of 
thefe,  there  followeth  neceflarily  a  concuiTion  of  the  Pia  Mater) 
that  the  action  communicated  to  thele,is  propagated  to  the  Brain, 
and  from  thence  to  the  fartheft  Organ,  namely, the  Hart;  in  whofe 

reaction  conlifteth  the  nature  of  Senfe. 

Now  that  Savours  (as  well  as  Odours)  doe  not  onely  move  the 
Brain, but  the  Stomack  alfo,as  is  manifeft  by  the  loathings  that  are 
caufed  by  them  both ,  they  that  confider  the  Organ  of  both  thefe 
Senfes  will  not  wonder  at  all;  feeing  the  Tongue,  the  Palate  &  the 
Noftrils  have  one  and  the  fame  continued  cuticle, derived  from  the 
Dura  Mater. 

And  that  Effluviums  have  nothing  to  doe  in  the  Senfe  of  Tafting, 
is  manifeft  from  this  ,  that  there  is  no  Taft  where  the  Organ  and 
the  ObjeCt  are  not  contiguous. 

By  what  variety  of  motions  the  different  kinds  of  Tafts  (which 
are  innumerable)  may  be  diftinguifhed,I  know  not.  I  might  (with 
others)  derive  them  from  the  divers  figures  of thofe  Atomes, of 
which  whatfoever  may  be  Tafted  confifteth*  or  from  the  diverfe 
motions  which  I  might  (by  way  of  Suppofition)  attribute  to  thole 
Atomes ;  conjecturing  (not  without  fome  likelyhood  of  truth)that 
fuch  things  as  taft  Sweet,  have  their  particles  moved  with  flow 
circular  motion,  and  their  figures  Spherical,  which  makes  them 
fmooth  and  pleafing  to  the  Organ-,  that  Bitter  things  have  circular 
motion,  but  vehement,  and  their  figures  full  of  Angles ,  by  which 
they  trouble  the  Organ  ;  and  that  Sowre  things  have  ftraight  and 
reciprocal  motion,  and  their  figures  long  and  fmall ,  fo  that  they 
cut  and  wound  the  Organ.  And  in  like  manner  I  might  affigne  for 
thecaufesof  other  Tafts  fuch  feveral  motions  and  figures  of  A- 
tomes  as  might  in  probability  feem  to  be  the  true  caufes.  But  this 
would  be  to  revolt  from  Philofophy  to  Divination. 

1 8  By  the  Touchy  we  feel  what  Bodies  are  Cold  or  Hot  ,  though 

they  be  diftant  from  us.  Others,  as  Hard,  Soft  ,  Rough  and 

Smooth  ,  we  cannot  feel,  unlefs  they  be  contiguous.  The  Organ  of 

Touch,  is  every  one  of  thofe  membranes,  which  being  continued 

from  the  Pia  Mater>  are  fo  diffufed  throughout  the  whole  Body?  as 

that 
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that  no  part  of  it  can  be  prefled,  but  the  Pia  Mater  is  prefled-toc-e- 
ther  with  it.  Whatfoever  therefore  prefleth  it ,  is  .felt  as  Hard°or 
Soft,  that  is  to  fay,  as  more  or  lefs  Hard.  £ndas  for  theSenfeof 
Rough,  it  is  nothing  elfe  but  innumerable  perceptions  of  Hard  and 
Hard  fucceeding  one  another  by  fliort  intervals  both  of  time  and 
place.  For  we  take  notice  of  Rough  and  Smoothes  alfo  of  Mag¬ 
nitude  and  Figure ,  not  onely  by  the  Touch,  but  alfo  by  Memo¬ 
ry.  For  though  lome  things  are  touched  in  one  Point  j  yet  Roush 
and  Smooth ,  like  Quantity  and  Figure,  are  not  perceived  but  by 
the  Flux  of  a  Point,  that  is  to  fliy,  we  have  no  Senle  of  them  with¬ 
out  Time-,  and,  we  can  have  no  Senfe  of  Time,  without  Memary. 
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Chap.  XXX. 
Of  Gravity. 


A  Thick.  Body  doth  not  contain  more  Matter  ( unlefs  alfe  more  Place )  then 
a  Thinne.  2  That  the  (Defcent  of  Heavy  Bodies  proceeds  not  front  their 
own  Appetite ,  but  from  feme  Power  of  the  Earth .  3  The  difference  of 
Cl  Mv  fries  proceedeth  from  the  difference  of  the  Impeats  with  which  the  Ele¬ 
ments  whereof  Heavy  B»diesare  made  do  fall  vpon  the  Earth .  4  The  can  ft 
of  the  Defcent  of  Heavy  Bodies.  $  In  what  proportion  the  Tlefcent  of 
Heavy  Bodies  is  accelerated .  6  Why  thofe  that  Dive  do  not  when  they  are 

under  Water ,  feel  the  waight  of  the  Water  above  them.  7  The  Waight  of 
dTlody  that  float ethfis  equal  to  the  Waight  of fe  much  Water  as  would  fill  the 
fpace  which  the  immerfed  part  of  the  Body  takes  up  within  the  Water •  8  If  A 
Body  be  Lighter  then  Water ,  then  how  big  feever  that  Body  bey  it  will  foot 
upon  any  quantity  of  Waterfhow  little  feever.  9  How  Water  may  be  It  f ted 

up  aud  forced  out  of  a  Veffel  by  Air.  I  o  Why  a  Bladder  is  Heavier  when 
flown  full  of  aire ,  then  when  it  is  empty.  11  The  caufe  of  the  ejection  up¬ 
wards  of  Heavy  Bodies  from  a  Wind-Gun.  1 2  The  caufe  of  the  afcent  of 
Water  in  a  Weather-glafs .  1 3  The  caufe  of  motion  upwards  in  Living  Crea¬ 
tures.  14  That  there  is  in  Nature  a  kind  of  Body  Heavier  then  zAire* 
which  never thelefs  is  not  by  Senfe  difiinguifhabU  from  it.  1 5  Of  the  caufe 
of  Magnetical  venue. 


the  21  Chapter  I  have  defined  Thick  andThinnc 
~  (as  that  place  required  )  fo3asthat  by  Thick  was 
fignifiedamore  RefiftingBody  ,  and  by  Thinne  a 
f  Bcdy  lefs  Refitting  3  following  the  cuttome  of  thofe 

that  have  before  me  difeonrfed  of  Refra&ion.Now 
if  we  confider  the  true  and  vulgar  fignification  of  thofe  words,vye 
fhall  find  them  to  be  Names  Colledive,  that  is  to  fay ,  Names  of 
Multitude  3  as  Thick  to  be  that  which 'takes  up  more  parts  of  a 
fpace  given3&  Thinne  that  which  contains  fewer  parts  of  the  fame 
magnitude  5  in  the  fame  fpace  5  or  in  a  fpace  equal  to  it.  Thick 
therefore  is  the  fame  with  Frequent^ as  a  Thick  Troop;  And  Thinne 
the  fame  with  Unfrequent 5  as  a  Thinne  Rank, Thinne  of 
k$  |  not  that  there  is  more  matter  in  one  pUce  then  In  another  e- 

qual 
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qnal  place,  but  a  greater  quantity  of  fome  named  Body.  For  there 
is  not  lefs  matter  or  Body  indefinitely  taken  ,  in  a  Defert  ,  then 
there  is  in  a  City;  but  fewer  Houfes,  or  fewer  Men.  Nor  is  there 
in  a  Thick  Rank  a  greater  quantity  of  Body  ,  but  a  greater 
number  of  Souldiers ,  then  in  a  Thinne.  VVhereforc  the  mul¬ 
titude  &:  paucity  of  the  parts  contained  within  the  fame  fpace,  do 
conftituie  Denfity  and  Rarity >  whether  thofe  parts  be  feparated  by 
Vacuum^  or  by  Aire.  But  the  confideration  of  this  is  not  of  any  great 
moment  in  Philofophy;  and  therefore  I  let  it  alone,  and  pafs  on  to 
the  fearch  of  the  caufes  of  Gravity. 

i  Now  we  call  thofe  Bodies  Heavy,  which  (unlefs  they  behin- 
dred  by  fome  force)  are  carried  towards  the  center  of  the  Earth* 
and  that  by  their  own  accord ,  for  ought  we  can  by  Senfc  perceive 
to  the  contrary.  Some  Philofophers  therefore  have  beeivof  opini¬ 
on,  that  the  Dcfcent  of  Heavy  Bodies  proceeded  from  fome  inter¬ 
nal  Appetite,  by  which  when  they  were  call  upwards,  they  del- 
ccnded  again,  as  moved  by  themfelves,  to  luch  place  as  was  agree¬ 
able  to  their  nature.  Others  thought  they  were  attracted  by  the 
Earth.  To  the  former  I  cannpt  aflent,  becaufe  I  think  I  have  alrea¬ 
dy  clearly  enough  demonftrated ,  that  there  can  be  no  beginning 
of  motion,  but  from  an  external  &.  moved  Body^and  confequently, . 
that  whatfbever  hath  motion  or  endeavour  towards  any  place,, 
will  alwayes  move  or  endeavour  towards  that  fame  place, unlefs  it 
be  hindered  by  the  reaction  of  fome  external  Body.  Hea^y  Bodies 
therefore  being  once  call  upwards,  cannot  be  call  down  again  but 
by  externa!  motion.  Befides,  feeing  inanimate  Bodies  have  no  Ap-f* 
petite  at  all,  it  is  ridiculous  to  think  thac  by  their  own  innate  Ap¬ 
petite  they  fhould  to  preferve  themfelves(not  underllanding  wha& 
preferves  thcm)forfake  the  place  they  are  in, and  transferre  them-  • 
felves  to  another  place  $  whereas  Man  (who  hath  both  Appetite 1 
and  underllanding)  cannot  for  the  preservation  of  his  own  life, , 
raife  himfelfe  by  leaping  above  three  or  four  feet  from  the  ground. . 
Laftly,  to  attribute  to  created  Bodies  the  power  to  move  them¬ 
felves  ,  what  is  it  elfe  then  to  fay  that  there  be  creatures  .which* 
have  no  depcndance  upon  the  Creator?  To  the  later ,  who  attri¬ 
bute  the  Defcent  of  Heavy  Bodies  to  the  attra&ion  of  the  Earth, , 

I  aflent.  But  by  what  motion  this  is  done,  hath  not  as  yet  been  ex¬ 
plained  by  any  man.  I  fhall  therefore  in  this  place  fay  fomewhat  ’ 
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of  the  manner  >  and  of  the  way  by  which  the  Earth  by  ks^dion 

attradeth  Heavy  Bodies. 

3  That  by  t  he  fiippolttion  of  Ample  motion  in  the  Sunnefoomo- 
geneous  Bodies  are  congregated)  and  heterogeneous  dii!ipa:ed,has 
already  been  demonftrated  in  the  5  th  Article  of  the  21  C  nap  ter. 

I  have  alfo  fuppofed ,  that  there  are  intermingled  with  the  pure 
Ascertain  little  Bodies  ,or(as  others  call  them)Aromes*whichby 
reafon  of  their  extreme  fnialnefs  are  invifible  ,  and  differing  from 
one  another  in  Con f  jle/ice ^Figure ^Motion  (-f  Magnitudeifixovn  whence 
it  comes  to  pafs,  that  fome  of  them  are  congregated  to  the  Earth) 
others  to  other  Planets,  and  others  are  carried  up  and  down  in  the 
fpaces  between.  And  feeing  thofe  which  are  carried  to  the  Earth, 
differ  from  one  another  in  Figure,  Motion  and  Magnitude,  they 
will  fall  upon  the  Earth,  fome  with  greater,  others  with  lefs  In vpe- 
tus.  And  feeing  alfo  that  we  compute  the  feveral  degrees  of  Gra¬ 
vity  no  otherwife  then  by  this  their  falling  upon  the  Earth  with 
greater  or  lefs  .Impetus  5  it  follows,  that  we  conclude  thofe  to  be  the 
more  Heavy  that  have  the  greater  Impetus  ,  and  thofe  to  be 
lefs  Heavy  that  have  the  lefs  Impem.  Our  enquiry  therefore 
muff  be,by  what  means  it  may  come  to  pafs,  that  of  Bodies  which 
defeend  from  above  to  the  Earth,  fome  are  carried  with  greater, 
others  with  lefs  Impetus  ^  that  is  to  fay,  fome  are  more  Heavy  then 
others.  We  muff  alfo  enquire,  by  what  means  fuch  Bodies  as  fettle 
upon  thg  Earth,  may  by  the  Earth  it  felf  be  forced  to  alcend. 

4  Let  the  Circle  made  upon  the  center  C  ( in  the  2d  figure)  be 
a  great  Circle  in  the  Superficies  of  the  Earth,  paffing  through  the 
points  A  and  B.  Alfo  let  any  Heavy  Body ,  as  the  ftone  A  D  be 
placed  any  where  in  the  p^ain  of  the  ^Equator ;  and  let  it  be  con¬ 
ceived  to  be  caff  up  from  A  D  perpendicularly,  or  to  be  carried  in 
any  other  line  to  E,  and  fuppofed  to  reft  there.  Therefore  how 
much  fpace  foever«$he  ftone  took  up  in  AD,fo  much  fpace  it  takes 
up  now  in  E .  And  becaufe  all  place  is  fuppofed  to  be  full, the  fpace 
A  D  will  be  filled  by  the  aire  which  flows  into  it  firft  irom  the 
neereft  places  of  the  Earth,  and  afterwards  fucceflively  from  more 
remote  places.  Upon  the  center  C  let  a  Circle  be  underftood  to 
be  drawn  through  E;  and  let  the  plain  fpace  which  is  between  the 
Superficies  of  the  Earth  atid  that  Circle,  be  divided  into  plain 

Orbs  equal  and  concentrique^of which, let  that  be  the  firft  which  is 

com 
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contained  by  thetf/vo  perimeters  that  pafs  through  A  &D.Whil{i 
therefore  the  aire  which  is  ih  the  firft  Orbe,  fillcth  the  place  AD> 
the  Orbe  it  felfis  made  fo  much  lefs,  and  confequently  its  latitude 
is  left  then  the  ftraight  line  A  D.  Wherefore  there  willnecefiarily 
defceM  fo  much  aire  from  the  Orbe  next  above.  In  like  man¬ 
ner,  for  the  fame  caufe, there  will  alfo  be  a  defcent  of  aire  from  the 
Orbe  next  above  that^and  fo  by  Succeflion  from  the  Orbe  in  which 
the  Stone  is  at  reft  in  E.  Either  thetefore  the  Stone  it  felf 3  or  fo 
much  aire  will  defcend.  And  feeing  aire  is  by  the  diurnal  revolu¬ 
tion  of  the  Earth  more  eaiily  thruft  away,  then  the  Stone,  the  aire 
which  is  in  the  Orbe  that  contains  the  Stone  will  be  forced  further 
upwards  then  the  Stone.  But  this,  without  the  admiflfion of Tacuumy, 
cannot  be,  unlefs  fo  much  aire  defcend  to  E  from  the  place  next  a- 
bove ;  which  being  done,  the  Stone  will  be  thruft  downwards.  By 
this  means  therefore  the  Stone  now  receives  the  beginning  of  its 
Defcent,  that  is  to  fay,  of  its  Gravity.  Furthermore, whatfoever  is 
once  moved,  will  be  moved  continually  (as  hath  been  fhewn  in  the 
19th  Article  of  the  8th  Chapter)  in  the  fame  way ,  and  with  the 
fame  celerity,  except  it  be  retarded  or  accelerated  by  fome  exter¬ 
nal  Movent.  Now  the  aire  (which  is  the  onely  Body  that  is  inter- 
gofed  between  the  Earth  A  and  the  ftone  above  it  E) will  have  the 
fame  a&ion  in  every  point  of  the  ftraight  line  E  A>  which  it  hath 
inE,  But  it  depreftcd  the  ftone  in  E ;  and  therefore  alio  it  will  de- 
prefs  it  equally  in  every  point  of  the  ftraight  line  E  A.  Wherefore 
the  ftone  will  defcend  from  E  to  A  with  accelerated  motion.  The 
poflible  caufe  therefore  of  the  Defcent  of  Heavy  Bodies  under  the 
Equator,  is  the  Diurnal  motion  of  the  Earth.  And  the  fame  de- 
monftration  will  fervc,  if  the  ftone  be  placed  in  the  plain  of  any  0- 
ther  Circle  parallel  to  the  .Equator.  But  becaufe  this  motion  hath 
by  reafon  of  its  greater  flownefs,  lefs  force  to  thruft  off  the  aire  ih 
the  parallel  Circles  then  in  the  jEquator,and  no  force  at  all  at  the 
Poles,  it  may  well  be  thought  (  for  it  is  a  certain  coniequelit)  that 
Heavy  Bodies  defcend  with  lefs  and  lefs  velocity,as  they  are  more 
8c  more  remote  from  theiEquator^8c  that  at  the  Poles  them  (elves 
they  wil  either  not  defcend  at  all,or  not  defcend  by  the  Axis^vvhich 
whether  it  be  true  or  falfe,  Experience  muft  determine.  But  it  is 
hard  to  make  the  experiment ,  both  becaufe  the  times  of  their  del- 
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cents  cannot  be  eafily  meafured  with  fufficient  exa&nefc,  and  alfo 
bccaule  the  places  neer  the  Poles  are  inaccefliblc.  Nevertheless, 
this  we  know,  that  by  how  much  the  neerer  we  come  to  the  Poles, 
by  fo  much  the  greater  are  the  Flakes  of  the  Snow  that  falls ;  and 
by  how  much  the  more  fwiftly  fuch  Bodies  defeend  as  are  fluid 
and  diffipable,by  fo  much  the  fmaller.  are  the  particles  into  which 
they  are  dillipated.  .  4 

5,  Suppofing  therefore  this  to,  be  the  caufe  of  the  Defcent  of 
Heavy  Bodies;  it  will  follow,  that,  their  motion  will  be  accelera¬ 
ted  in  fuch  manner,  as  that  the  fpaces  which  are  tr^nfmitted  by 
them  in  the  fcveral  times  ,  will  have  to  one  another  the  fame  pro¬ 
portion  which  the  oddnumbers  have  in  fucceflion  from  Unity.  For 
if  the  flraight  line  E  A  be  divided into.any  number  of  equal  pans, 
the  Heavy  Body  delcending,  will  (by  reafon  of,  the  perpetual  acti¬ 
on  of  the  Diurnal  motion)  receive  from  the  aire  in  every  one  of 
thofe.  times,  in  every  fe  veral  point  of  the  {freight  line  E  A,  a  feveral 
new  and  equal  impulsion;  and,  therefore  alfo  in  every  one  of  thofe 
times  it  will  acquire  a.feveral.  andequal  degree  of  celerity.  And 
from  hence  it  follows,  by  that  which  GaliUns  hath  in  his  Dialogues 
of;  Motion  demonftrated,  that  Heavy  Bodies  defeend  in  the  feve- 
ral  times  with  fuch  differences  of  tranfmitted  fpaces  as  are  equal 
to. the. differences  of  the  fquare  numbers  that  fucceed  one  another 
from, Unity;  wnich  fquare  numbers  being  1,4,51,1  tS&c.their  diffe¬ 
rences  are  3,5,7, &c;that  is  to  lay, the  odd  numbers  which  fucceed 
another,  from  Unity.  Againft  this  caule  of  Gravity  which  I  have 
given,  it  will  perhaps  be  objeded,  that  if  a  Heavy  Body  be  placed 
in  the  bottom  of  fome  hollow  Cylinder  of  Iron  or  Adamant,  and 
the.  bottom  be  turned  upwards,  the  Body  will  defeend,  though  the 
aire  above  cannot  deprefs  it,  much  lefs  accelerate  its  motion.  But 
it  is  to  be.  confidered,that  there  can  be  no  Cylinder  or  Cavern,  but 
fuch  as  is  fupported  by  the  Earth ,  and  being  fo  fupported,  is  toge¬ 
ther  with  the  Earth  carried  about  by  its.  diurnal  Motion.  For  by 
this  means  the. bottom  of  the  Cylinderwill  be,  as  the.  Superficies  of 
tbe  Earchs  and  by  thrufting  off  the  next  and  loweft  aire5will  make 
tbe  uppermoft  aire  deprefs  the  Heavy  Body  which  is  at  the  top  of 
the  Cylinder^in  fuch  manner  as  is  above  explicated* 

£ -  j  ;ThevGrayity  of  *  Water,  being  fo  great  as  by  experience  wee 
ted  it  is  5  the  reafon  is  demanded  by  many*.,  why  those  that  Dive5  , 

how/ 
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how  dec  p  foever  they  go  under  water,  do  not  at  all  feel  the  weight 
of  the  water  which  lyes  upon  them.  And  the  caufe  feems  to  be 
this,that  all  Bodies  by  how  much  the  Heavier  they  are, by  fo  much 
\  the  greater  is  the  endeavour  by  which  they  tend  downwards.  But 
*;  the  Body  of  a  Man  is  Heavier  then  fo  much  water  as  is  equal  to  it 
in  magnitude,  and  therefore  the  endeavour  downwards  of  a  Mans 
Body  is  greater  then  that  of  water.  And  feeing  all  endeavour  is 
motion,  the  Body  alfo  of  a  Man  will  be  carried  towards  the  bot- 
*  tom  with  greater  Velocity  then  fo  much  water.  Wherefore  there 
is  greater  Rea&ion  from  the  bottom;  and  the  Endeavour  upwards 
is  equal  to  the  endeavour  downwards,  whether  the  water  be  pref- 
fed  by  water,  or  by  another  Body  which  is  Heavier  then  water*. 
And  therefore  by  thefe  twooppofite  equal  endeavours, the  endea¬ 
vour  both  ways  in  the  water  is  taken  away^and  confequently,thofe 
that  Dive  are  not  at  all  prelfed  by  it. 

Corot/,  From  hence  alfo  it  is  rnanifeft,  that  water  in  water  hath 
no  Waightatall,  becaufeall  the  parts  of  water  (both  the  parts 
above,  and  the  parts  that  are  dire&ly  under)  tend  towards  the 
bottom  with  equal  endeavour  and  in  the  fame  ftraight  lines. 

7  If  a  Body  float  upon  the  water ,  the  waight  of  that  Body  is 
equal  to  the  waight  of  fo  much  water  as  would  fill  the  place 
which  the  immerfedpart  of  the  Body  takes  up  within  the  water. 

Let  EF  (in  the  3d  figure)  be  a  Body  floating  in  the  water 
A  B  C  D ;  and  let  the  part  E  be  above,  and  the  other  part  F  under 
the  water.  I  fay  the  waight  of  the  whole  Body  EF  is  equal  to  the 
waight  of  fo  much  water  as  the  Space  F  will  receive.  For  feeing 
the  waight  of  the  Body  E  F  forceth  the  water  out  of  the  fpace  P, 
and  placeth  it  upon  the  Superficies  A  B ,  where  it  preffeth  down- 
wards;it  follows,  that  from  the  refifiance  of  the  bottom  there  will 
alfo  be  an  endeavour  upwards.  And  feeing  again  that  by  this 
endeavour  of  the  water  upwards  ,  the  Body  E  F  is  lifted  up  • 
it  follows  ,  that  if  the  endeavour  of  the  Body  downwards  be 
not  equal  to  the  endeavour  of  the  water  upwards,either  the  whole 
Body  EF  will  (byreafonof  that  inequality  of  their  endeavours 
or  moments)  be  raifed  out  of  the  water ,  or  elfe  it  will  defeend  to 
the  bottom.  But  it  is  fuppofed  to  ftand  fo ,  as  neither  to  afeend  nor 
defeend.  Wherefore  there  is  an  Equilibrium  between  the  two  en¬ 
deavours;  that  is  to  fay,the  waight  oi  the  Body  E  F  is  equal  to  the 

waight 
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waightof  fo  much  water  as  the  Space  Y  will  receive  5  Which* 

was  to  be  proved,  _  .  . 

8  From  hence  it  follows5that  any  Body  of  how  great  magnitude 

foever^  provided  it  confiftof  matter  lefs  Heavy:  then  water.  5  may 
"  crchelefs  float  upon  any  quantity  of  water  how  little  lpev^r. 


nev 


Let  AB  C  D  (in  the  4th  figure)  he  a  veffel ;  and  in  it  let 
E  F  G  H  be  a  Body  confiding  of  matter  which  is  left  Heavy  then 
water ;  and  let  the  [pace  A  G  C  F  be  filled  witn  water,  I  fay  the 
Body  EF  G  B  will  not  fink  to  the  bottom  D  C.For  feeing  the  n*at- 
ter  of  the  Body  EJGH  is  Ids  Heavy  then  Water  >  if  the  whole 
ipace  without  ABC  D  were  full  of  Waters  yet  fome  part  of  the 
Body  EFGHj  as  EF  IK  would  be  above  the  Waters  andtha 
waiidit  of  fo  much  water  as  would  fill  the  fpace  I G  H  K  would 
be  equal  to  the  waight  of  the  whole  Body  EFGH}  fncL<iy 
quently  G  H  would  not  touch  the  bottom  D  C.  As  for  the  fidjes  oi 
the  veffel,  it  is  no  matter  whether  they  be  hards  or  fluid  \  for  they 
ferve  onely  to  terminate  the  Water  s  which  may  be  done  a,s  well 
by  water  as  by  any  other  matter  how  hard  foever  ;  and  the  water 
without  the  Veffel  is  terminated  fo  mew  here  3  fo  as  that  it  can 
fpread  no  further.The  part  therefore  E  FIG  will  be  extant  above 
the  water  A  G  O  F  which  is  contained  in  the  vend.  Wherefore 
the  Body  E  F  G  H  will  alfo  float  upon  the  water  AG  C  F3how  lit¬ 
tle  foever  that  water  be;  which  was  to  be  demonftrated. 

9  In  the  4th  Article  of  the  26th  Chapter  5  there  is  brought  for 
the  proving  of  Vacuum  3  the  experiment  of  water  encloled  in  a 
veffel-  which  water ,  the  Orifice  above  being  opened  5  is  eje&ed 
upwards  by.the  impulfion  of  the  aire.  It  is  therefore  demanded 
(feeing  water  is  Heavier  then  aire)  how  that  can  be  done.  Let  the 
figure  of  the  fame  26th  Chap,  be  confidered3  where  the  water 
is  with  great  force  in je&ed  by  a  Syringe  into  the  fpace  F  G  B.  In 
that  injection,  the  aire  (but  pure  aire)  goeth  with  the  fame  f°rce 
outof  the  veffel  through  the  injected  water.  But  as  for  thofe  fmall 
Bodies  which  formerly  I  fuppofed  to  be  intermingled  with  aire5 
&  tobe  moved  with  fimple  motion3they  can  not  together  with  the 
pure  air  penetrate  the  watercut  remayning  behind  are  necefiarily 
thruft  together  into  a  narrower  place5namely  into  the  fpace  which 
is  above  the  water  F  G,  The  motions  therefore  of  thoie  fmall  Bo¬ 
dies  willbeiefs  and  lefs  frees  by  how  much  the  quantity  of  thernr 
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je&edwatcr  is  greater  and  greaterffo  that  by  their  motions  falling 
upon  one  another  the  fame  fmall  Bodies  will  mutually  comp r^fs 
each  other,  and  have  a  perpetual  endeavour  of  regayning  their  li¬ 
berty,  and  of  depreffing  the  water  that  hinders  them.  Wherefore, 
as  foone  as  the  orifice  above  is  opened ,  the  water  which  is  next  it 
will  have  an  endeavour  toafeend  5  and  wiil  therefore  neceffarily 
go  out.  But  it  cannot  go  out,  unlefs  at  the  fame  time  there  enter  in 
as  much  aire ;  and  therefore  both  the  water  will  go  out ,  and  the 
aire  enter  in ,  till  thofe  fmall  Bodies  which  were  left  within  the 
vefielhave  recovered  their  former  liberty  of  motion  5  that  is  to 
fay ,  till  the  veffcl  be  again  filled  with  aire,  and  no  water  be  left  of 
fufficient  height  to  flop  the  paffage  at  B.  Wherefore  I  have  fhewn 
a  poiTible  caufe  of  this  Phenomenon  •  namely,  the  fame  with  .that  oi 
Thunder.  For  as  in  the  generation  of  Thunder  ,  the  fmall  Bodies 
encloled  within  the  Clouds  by  being  too  clofely  pent  together,  do 
by  their  motion  break  the  Clouds,  and  reft  ore  themfelves  to  their 
natural  liberty ,  fo  here  alfo  the  fmall  Bodies  enclofed  within  the 
fpace  which  is  above  the  ftraight  line  F  G,  do  by  their  own  moti¬ 
on  expel  the  water  as  foon  as  the  paffage  is  opened  above.  And  if 
the  paffage  be  kept  flopped,  and  thefe  fmall  Bodies  be  more  vehe¬ 
mently  compreffed  by  the  perpetual  forcing  in  of  more  water,they 
will  at  laft  break  the  veffei  it  felf  with  great  node. 

10  If  Aire  be  blown  into  a  hollow  Cylinder,  or  into  a  Blad¬ 
der,  it  will  encreafe  the  waight  of  either  of  them  a  little,  as  many 
have  found  by  experience,who  with  great  accuratenefs  have  tri¬ 
ed  the  fame.  And  it  is  no  wonder,  fceing(as  I  have  fnppofed)there 
are  intermingled  with  the  common  aire  a  great  number  of  fmall 
hard  Bodies  which  are  Heavier  then  the  pure  aire.  For  the  ethe¬ 
real  fubftance,  being  on  all  fides  equally  agitated  by  the  motion  of 
the  Sunne ,  hath  an  equal  endeavour  towards  all  the  parts  of  the 
Qniverfe ;  and  therefore  it  hath  no  Gravity  at  all. 

1 1  We  find  alfo  by  experience,that  by  the  force  of  air  enclofed 
in  a  hollow  Canon,  a  bullet  of  lead  may  with  confiderable  vio¬ 
lence  befhot  out  of  a  Gunne  of  late  invention,  called  the  wind- 
Gunln  the  end  of  this  Canon  there  are  two  holes  with  their  Valves 
on  the  in  fide  ,  to  fhut  them  clofe,  one  of  them  ferving  for  the  ad- 
miftion  of  aire,  and  the  other  for  the  letting  of  it  out.  Alfo  to  that 
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snd  which  fervel  for  the  receiving  in  of  aire,  there  is  joyned 
another  Canon  of  the  fame  metal  and  bignefs,  in  which  there 
is  fitted  a  Rammer,  which  is  perforated,  and  hath  alfoaValve 
opening  towards  the  former  Canon.  By  the  help  of  this  V alve  the 
Rammer  is  eafily  drawn  back ,  and  letteth  in  aire  from  without  5 
and  being  often  drawn  back  and  returned  again  with  violent 
ftrokes,  it  forceth  fome  part  of  that  aire  into  the  former  Canon,  fo 
long,  till  at  laft  the  refiftance  of  the  enclofed  aire  is  greater  then 
the°force  of  the  ftroke.  And  by  this  means  men  think  there 
is  now  a  greater  quantity  of  aire  in  the  Canon  then  there  was  for¬ 
merly  ,though  it  were  full  before. Alfo  the  aire  thus  forced  in, how 
much  fbever  it  be,  is  hindered  from  getting  out  again  by  the  fore- 
faid  Valves,  which  the  very  endeavour  of  the  aire  to  get  out  doth 
neceffariiy  (hut.  Laftly,t hat  Valve  being  opened  which  was  made 
for  the  letting  out  of  the  aire,  it  prefently  breaketh  out  with  vio¬ 
lence,  &driveth  the  bullet  before  it  with  great  force  and  velocity. 

As  for  the  caufe  of  this ,  I  could  eafily  attribute  it  (as  moft  men 
do)*to  Condensation ,  and  think  that  the  aire  ,  which  had  at  the 
firft  but  its  ordinary  degree  of  Rarity ,  was  afterwards  by  the  for¬ 
cing  in  of  more  aire  condenfed ,  and  laft  of  all  rarified  again  by 
being  let  out  and  reftored  to  its  natural  liberty.  But  I  cannot  ima¬ 
gine  how  the  fame  place  canbealwayes  full,  and neverthelefs 
contain  fometimes  a  greater,  fometimes  a  lefs  quantity  of  matter; 
that  is  to  fay ,  that  it  can  be  fuller  then  full.  Nor  can  I  conceive, 
how  Fulnefs  can  of  it  lelf  be  an  efficient  caufe  ofmotion.For  both 
thefe  are  impoffible.  Wherefore  we  muft  feek  out  fome  other  poifi- 
He  caufe  of  this  Phdftometton.WhiMi therefore  the  Valve  vvch  ferves 
for  the  letting  in  of  aire  is  opened  by  the  firft  ftroke  of  the  Ram¬ 
mer,  the  aire  within  doth  with  equal  force  refill  the  entering  of 
fthemre  from  withoutjfo  that  the  endeavours  between  the  internal 
andeKternal  aire  areoppofite,  that  is ,  there  are  two  oppofite  mo- 
tions,whileft  the  one  goeth  in  and  the  other  cometh  out;  but  no 
augmentation  at  all  of  aire  within  the  Canon.  For  there  is 
driven  out  by  the  ftroke  as  much  pure  aire  which  pafleth  be¬ 
tween  the  Rammer  and  the  fides  of  the  Canon,  as  there  is  for¬ 
ced  in  of  aire  impure  by  the  fame  ftroke.  And  thus  by  many 
forcible  ftrokes  the  quantity  of  (mail  hard  Bodies  will  be  encrea- 
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fed  within  the  Canon,  and  their  motions  alfo  will  grow  ftronger 
and  ftronger  as  long  as  the  matter  of  the  Canon  is  able  to  endure 
their  force  5  by  which  if  it  be  not  broken ,  it  will  at  leaft  be  urged 
every  way  by  their  endeavour  to  free  themfelves  ;  and  as  foon  as 
the  Valve  which  ferves  to  let  them  out  is  opened,  they  will  fly 
out  with  violent  motion,  and  carry  with  them  the  bullet  which  is 
in  their  way,  W  herefore  I  have  given  a  poflible  caufe  of  this  Fh^no^ 
menon. 

12  Water,  contrary  to  the  cuftome  of  Heavy  Bodies,  afeend- 
eth  in  the  Weather-glaffe;  but  it  doth  it  when  the  aire  is  cold$  for 
when  it  is  warme  it  defeendeth  againe.  And  this  Organ  is  called 
a  Thermometer ,  or  Tbermofcope ,  becaufe  the  degrees  ol  Heat  and 
Cold  are  meafured  and  marked  by  it.  It  is  made  in  this  manner. 
Let  ABCD  (in  the  5  th  figure)  be  a  veflelfull  of  water,  and 
E  F  G  a  hollow  Cylinder  of  glaffe,  clofed  at  E,and  open  at  G.  Let 
it  be  heated,and  (et  upright  within  the  water  to  F  5  and  let  the  o- 
pen  end  reach  to  G.  This  being  done,  as  the  aire  by  little  and  lit¬ 
tle  grows  colder ,  the  water  will  afeend  (lowly  within  the  Cylin¬ 
der  from  F  towards  E  ;  till  at  laft  the  externall  and  internail  aire 
coming  to  be  both  of  the  fame  temper,  it  will  neither  afeend  high¬ 
er  ,  nor  defeend  lower ,  till  the  temper  of  the  aire  be  changed. 
Suppofe  it  therefore  to  be  fetled  any  where,  as  at  H.  If  now 
the  heat  of  the  aire  be  augmented,  the  water  will  defeend  be¬ 
low  H;  and  if  the  heat  be  diminifhed  ,  it  will  afeend  above 
it.  Which  though  it  be  certainely  known  to  be  true  by  expe¬ 
rience,  the  caufe  nevertheleffe  hath  not  as  yet  been  difeovered. 

In  the  6  and  7  articles  of  the  27  th  chapter  (where  I  confider 
the  caufe  of  Cold  )  I  have  fhewne  ,  that  fluid  Bodies  are  made 
colder  by  the  preffure  of  the  aire ,  that  is  to  fay ,  by  a  conflant 
Wind  that  prefleth  them.  For  the  fame  caufe  it  is,  that  the  Su¬ 
perficies  of  the  water  is  preffed  atF;  and  having  no  placet© 
which  it  may  retire  from  this  preflure  befides  the  cavity  of  the 
Cylinder  between  H  and  E,  it  is  therefore  neceffarily  forced  thi¬ 
ther  by  the  Cold ,  and  confequently  it  afeendeth  more  or  leffe,  ac¬ 
cording  as  the  Cold  is  more  or  leffe  encreafed.  And  againe,  as 
the  Heat  is  more  intenfe,  or  the  Cold  mere  remifle,  the  fame  wa¬ 
ter  will  be  depreffed  more  or  leffe  by  its  own  Gravity ,  that  is  to 
.fay,  by  the  caufe  of  Gravity  above  explicated, 
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1 3  Alfo  Living  creatures,though  they  be  FIeavy,can  by  Leaping, 
Swimming  &  Flying  raife  themfelvs  to  a  certain  degree  of  height. 
But  they  cannot  do  this  except  they  be  fupponed  by  fome  refilling 
Body,  as  the  Earth,  the  Water  and  the  Aire.  For  thefe  motions 
have  their  beginning' fromthe  contraction  (by the  helpeofthe 
Mufcles )  of  the  Body  animate.  For  to  this  contraction  there  fuc- 
ceedeth  a  diftenfion  of  their  whole  Bodies;  by  which  diftenfi- 
on,  the  Earth,  the  Water  or  the  Aire  which  fupporteth  them,  is 
prelfed ;  and  from  hence,  by  the  reaction  of  thofe  preffed  Bodies, 
Living  Creatures  acquire  an  endeavour  upwards,  butfuch,  as  by 
reafon  of  the  Gravity  of  their  Bodies  is  prefently  loft  againe.  By 
this  endeavour  therefore  it  is ,  that  Living  creatures  rayfe  them- 
felues  up  a  little  way  by  Leaping ,  but  to  no  great  purpofe ;  but  by 
Swimming  &  Flying  they  raife  thcmfelves  to  a  greater  height;  bc- 
caufe  before  the  effeCt  of  their  endeavour  is  quite  extinguifhed  by 
the  Gravity  of  their  bodies,  they  can  renew  the  fame  endeavour 
againe. 

That  by  the  power  of  the  Soule ,  without  any  antecedent  con¬ 
traction  of  the  Mufcles,  or  the  helpe  of  fomethin^  to  fupport  him, 
any  Ilian  cah  be  able  to  raife  his  Body  upwards ,  is  a  childifh  con- 
ceipt.  Fo'r  if  it  Were  true ,  a  man  might  raife  himlelfe  to  what 
height  he  plea  fed. 

14  The  diaphanous  Medium  which  furrounds  theEie  on  all 
fldes ,  is  invifible ;  Nor  is  Aire  to  be  feen  in  Aire ,  nor  Water  in 
Water,  nor  any  thing  but  that  which  is  more  opacous.  But  in 
the  confines  of  two  diaphanous  Bodies ,  one  of  them  may  be  di- 
jftinguifhed  from  the  other.  It  is  not  therefore  a  thing  fa  very  ridi¬ 
culous  for  ordinary  people  to  think  all  that  Space  empty ,  in 
which  we  fay  is  Aire  ;  it  being  the  worke  of  Reafon  to  make  us 
conceive  that  the  Aire  is  any  thing.  For  by  which  of  our  Senfes 
Is  it,  that  we  take  notice  of  the  Aire,  feeing  we  neither  See,  nor 
Hear,  nor  Taft,  nor  Smell,  nor  Feel  it  to  be  any  thing  ?  When  we 
feel  HeatjWe  do  not  impute  it  to  the  Air,but  to  the  Fire;nor  do  we 
fay  the  aire  is  Cold,but  we  our  lelves  are  Cold;  and  when  we  feel 
the  Wind,  we  rather  think  fomething  is  comming,  then  that  any 
thing  is  already  come.  Alfo  we  do  not  at  al  feel  the  waight  of  water 
Imwater,  much  lefs  of  air  in  air.  That  we  come  to  know  that  to  be 

&Body  which  we  call  Aire ,  it  fs  by  Reafoning ;  but  it  is  from  one 
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Rea fon  onely,  namely  ,becaufe  it  isimpoffible  for  remote  Bodies  to 
work  upon  our  Organs  of  Senfe  but  by  the  help  of  Bodies  inter¬ 
mediate, without  which  we  could  have  no  fenfe  of  them ,  til!  they 
came  to  be  contiguous.  Wherefore, from  the  Senfes  alone, without 
reafoning  from  effefls,  we  cannot  have  fuificient  evidence  of  the 
nature  of  Bodies. 

For  there  is  under-ground  in  fome  Mines  of  Coles ,  a  certain 
matter  of  a  middle  nature  between  Water  and  Aire,  which  ne~ 
verthelefs  cannot  by  Senfe  be  diftinguillied  from  aire  ;  for  it  isas' 
Diaphanous  as  the  pureft  aire  5  and  as  farre  as  Senfe  can  judge,  e- 
quaily  penetrable.  But  it  we  look  upon  the  elfedf,  it  is  like  that  of 
water.  For  wh.en  that  matter  breaks  out  of  the  Earth  into  one  of 
thole  Pits  ,  it  fils  the  fame  either  totally, or  to  fome  degree ;  and  if 
a  Man,  or  Fire  be  then  let  down  into  it  ,  it  extinguifhes  them  in  ai¬ 
med  as  little  time  as  water  would  do.  But  for  the  beeter  under- 
{landing  of  this  Pb^oynenon ,  I  fhall  deferibe  the  6th  figure,  in 
which,  let  A  B  reprefent  the  pit  of  the  Mine  \  and  let  part  thereof, 
namely,  CB  befiuppofed  to  be  filled  with  that  matter.  If  now  a 
lighted  Cadle  be  let  down  into  it  below  C>,it  wil  as  fuddenly  be  ex- 
tinguiihed,as  if  it  were  thru  ft  into  water.  *  no  if  a  grate  filled  with 
coles  throughly  kindled  and  burning  never  fio  brightly, be  let  down, 
as  foon  as  ever  it  is  below  C>  the  fire  will  begin  to  grow  pale,  and 
fihortly  after  (lofing  its  light)  be  extinguifhed,  no  other  wife  then  it 
it  were  quenched  in  water.  But  it  the  grate  be  drawn  up  again 
prefently,  whileft  the  coles  are  ftill  very  hot ,  the  fire  will  by  little  . 
and  little  be  kindled  again, and  fhine  as  before.  1  here  is  indeed  be¬ 
tween  this  matter  6c  water  mis  confiderable  difference, that  it  nei¬ 
ther  wetteth,  nor  fticketh  to  fuel  things  as  are  put  down  into  it,  as 
water  dothj  which  by  the  mo i dure  it  leave,  s,  hindereth  me  kind¬ 
ling  a^ain  of  the  matter  once  extihguiined*.  In  like  manner  ,  if) a 
Man  be  let  dovyn  below  C,  lie  will  prefently  fail  into  a  great  cnfti- 
cultv  of  breathing ,  and  immediatly  aner  into  a  fwoun,  arm  d.*e, 
unlefs  hebe  fudden.y  drawn  up  again.  They  therefore  that  go 
down  into  thefe  pits ,  have  this  cuffomc ,  that  as  foon  as  ever  they 
feel  themfelves  Tick,  they  fliakc  the  rope  by  which  they  were  iet 
down,  to  fwnifie  they  are  not  well ,  and  to  the  end  that  they  may 
fpeediiy  be  pulled  up  again.  Eotif  a  man  be  drawn  out  too  late. 
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void  of  fcnfe  and  motion  ,  they  diggup  a  Turff ,  and  put  his  face 
and  mouth  into  the  frefh  earth^by  which  means  (unlefs  he  be  quite 
.dead)  he  comes  to  himfelt  again  by  little  and  little  ,  and  recovers 
life  by  the  breathing  out  (as  it  were)  of  that  fuffbeating  matter 
which  he  had  lucked  in  whileft  he  was  in  the  pit 3  almoft  in  the 
fame  manner  as  they  that  are  drowned  come  to  themfelves  again 
,by  vomiting  up  the  water.  But  this  doth  not  happen  in  all  Mines, 
but  in  fome  onely,  and  in  thole  not  alwayes,  but  oftenJn  fuch  Pits 
as  are  fubjedfc  to  it,  they  ufe  this  remedy.  They  dig  another  pit,  as 
X>  E,  clofe  by  it,  of  equal  depth  5  and  joyning  them  both  together 
with  one  common  channel  E  F,  they  make  a  Fire  in  the  bottom  E, 
which  carries  out  at  D  the  aire  contained  in  the  pit  D  E3  and  this 
draws  with  it  the  aire  contained  in  the  channel  E  F3  which  in  like 
manner  is  followed  by  the  noxious  matter  contained  in  C  B 3  &  by 
this  means  the  pit  is  for  that  time  made  healthful.  Out  of  this  Hi- 
ftory  (which  I  write  onely  to  fuch  as  have  had  experience  of  the 
truth  of  it  5  without  any  defigne  to  fupport  my  Philofophy  with 
Stories  of  doubtful  credit)  may  be  collected  the  following  poflible 
caufe  of  this  Phenomenon  3  namely  ,  that  there  is  a  certain  matter 
fluid,&  moft  tranfparent,and  not  much  lighter  then  watery  which 
breaking  out  of  the  Earth  fills  the  Pit  to  C  3  and  that  in  this  mat- 
iter,  as  in  water,  both  Fire  and  Living  creatures  are  extinguished. 

1  5  About  the  nature  of  Heavy  Bodies,  the  greateft  difficulty  a- 
.rifeth  from  the  contemplation  of  thofe  things  which  make  other 
Heavy  Bodies  afeend  to  them  3  fuch  are  Jet ,  Amber ,  and  the  Lead- 
( lone .  But  that  which  troubles  men  moft  is  the  Loadftone,which  is 
alfo  called  Lapis  Hercules  a  ftone,though  otherwife  defpicable,yet 
of  fo  great  power,  that  it  taketh  up  Iron  from  the  Earth, and  holds 
it  fu /pended  in  the  aire,  as  Hercules  did  Antait*.  Neverthelefs ,  we 
wonder  at  it  fomewhat  the  lefs,becaufe  we  fee  Jet  draw  up  Straws, 
which  are  Heavy  Bodies,  though  not  fo  Heavy  as  Iron.  But  as  for 
Jet,  it  muft  fir  ft  be  excited  by  rubbing,  that  is  to  fay,  by  motion  to 
and  fro  *  whereas  the  Loadftone  hath  fufficient  excitation  from  its 
own  nature ,that  is  to  fay,  from  fome  internal  principle  of  motion 
peculiar  to  it  felf.  Now  whatfoever is  moved  ,  is  moved  by  fome 
contiguous  and  moved  Body, as  hath  been  formerly  demonftrated. 
.And  from  hence  it  follows  evidently ,  that  the  firft  endeavour 
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which  Iron  hath  towards  the  Loadftone,  is  caufed  by  the  motion 
of  thataire  which  is  contiguous  to  the  Iron.  Alfo  that  this  motion; 
is  generated  by  the  motion  of  the  next  aire,and  fo  on  fucceflivelyy 
till  by  this  fucceffion  we  find  that  the  motion  of  all  the  interme¬ 
diate  air  taketh  its  beginning  from  fome  motion  whidh  is  in  th« 
Loadftone  it  felf;  which  motion  (becaufe  the  Loadftone  feems  to 
be  at  reft)  isinvifible.  It  is  therefore  certain,  that  the  *attra<ftive 
power  of  the  Loadftone  is  nothing  elfe  but  fome  motio  of  the  fmal- 
left  particles  thereof.  Suppofing  therefore  thatthofe  fmall  Bo¬ 
dies  of  which  the  Loadftone  is  (in  the  bowels  of  the  Earth)  com- 
pofed,have  by  nature  fuch  motion  or  endeavour  as  was  above  attri¬ 
buted  toJet,namely  a  reciprocal  motio  in  a  line  too  fhort  to  be  feen3 
both  thofe  ftones  wil  have  one  &  the  fame  caufe  of  attra&ion.Now 
in  what  manner,  and  in  what  order  of  working  this  caufe  produ- 
ceth  the  effect  of  attra&ion,  is  the  thing  to  be  enquired.  And  firft 
we  know,  that  when  the  firing  of  a  Lute  or  Viol  is  ftricken  ,  the 
Vibration,  that  is,  the  reciprocal  motion  of  that  ftring  in  the  fame 
ftraight  Line,  caufeth  like  Vibration  in  another  ftring  which  has 
like  tendon.  We  know  alfo,that  the  dregs  or  fmall  fands  which 
fink  to  thebottom  of  a  Veflel,willberaifed  up  from  the  bottom  by 
any  ftrong  and  reciprocal  agitation  of  tfie  water  ftirredwith  the 
hand  or  with  a  ftaff.  Why  therefore  fhould  not  reciprocal  motion 
of  the  parts  of  the  Loadftone  contribute  ds  much  towards  the  mo¬ 
ving  of  Iron  ?  For  if  in  the  Loadftone  there  be  luppoied  fuch  re¬ 
ciprocal  motion,  or  motion  of  the  parts  forwards  and  backwards, 
it  will  follow,  that  the  like  motion  will  be  propagated  by  the  aire 
to  the  Iron  ,  and  confequently  that  there  wjll  be  in  all  the  parts  of 
the  Iron  the  fame  reciprocations  or  motidns  forwards  and^ack- 
wards.  And  from  hence  alfo  it  will  follow ,  that  the  intermediate 
aire  between  the  Stone  and  the  Iron  will  by  little  and  little  be 
thruft  away,  and  the  aire  being  thruft  away,  the  Bodies  of ‘the 
Loadftone  and  the  Iron  will  neceffarily  come  together.  The  poffi- 
ble  caufe  therefore  why  the  Loadftone  and  Jet  draw  to  them,  the 
one  Iron,  the  other  S  trawes,  may  be  this,  that  thofe  attracting  Bo¬ 
dies  have  reciprocal  motion  either  in  a  ftraight  line, or  in  an  Ellip¬ 
tical  line,  when  there  is  nothing  in  the  nature  of  the  attracted  Bo- 
dies  which  is  repugnant  to  fuch  a  motion. 

But 
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But  why  the  Loadftone  (if  with  the  help  of  Cork  it  float  at  li¬ 
berty  upon  the  top  of  the  water)  fhould  from  any  pofition  whatfo- 
ever  fo  place  it  felf  in  the  plain  of  the  Meridian,  as  that  the  fame 
points  which  at  one  time  of  its  being  at  reft  refped  the  Poles  of 
the  Earth,  fhould  at  all  other  times  relped  the  fame  Poles,  the 
caufe  may  be  this,  That  the  reciprocal  motion  which  I  fuppoled 
to  be  in  the  parts  of  the  Stone,  is  made  in  a  line  parallel  to  the  Axis 
ofthe  Earth,  and  has  been  in  thofe  parts  ever  fince  the  Stone  was 
generated.  Seeing  therefore  the  Stone  whileft  it  remains  in  the 
Mine,  and  is  carried  about  together  with  the  Earth  by  its  diurnal 
motion  ,  doty  by  length  of  time  get  a  habit  of  being  moved  in  a 
line  which  is  perpendicular  to  the  line  of  its  reciprocal  motion, 
it  will  afterwards ,  though  its  axis  be  removed  from  the  parallel 
fituation  it  had  with  the  axis  of  the  E$rth  ,  retain  its  endea¬ 
vour  of  returning  to  that  iituation  again -y and  all  endeavour  being 
the  beginning  of  motion  ,and  nothing  intervening  that  may  hinder 
the  fame,  the  Loadftone  will  therefore  return  to  its  former  fituati- 
on.For  any  pieceof  Iron  that  has  for  a  long  time  refted  in  the  plain 
of  the  Meridian ,  whenfoever  it  is  forced  from  that  fituation ,  and 
afterwards  left  to  its  own  liberty  again,  will  of  it  felf  return  to  lie 
in  the  Meridian  again;  which  return  is  caufed  by  the  endeavour  it 
acquired  from  the  diurnal  motion  of  the  Earth  in  the  parallel  cir¬ 
cles  which  are  perpendicular  to  the  Meridians. 

If  Iron  be  rubbed  by  the  Loadftone  drawn  from  one  Pole  to  the 
other,  two  things  will  happen  ;  one,  that  the  Iron  will  acquire  the 
fame  direblion  with  the  Loadftone,  that  is  to  fay,  that  it  will  lie  in 
the  Meridian,  and  have  its  Axis  and  Poles  in  the  fame  pofition 
vvity  thofe  of  the  S  tone;  the  other,  that  the  like  Poles  of  the  Stone 
andibf  the  Iron  will  avoid  one  another,  and  the  unlike  Poles  ap¬ 
proach  one  another.  And  the  caufe  of  the  former  may  be  this,that 
Iron  being  touched  by  motion  which  is  not  reciprocal ,  but  drawn 
the  fame  way  from  Pole  to  Pole ,  there  will  be  imprinted  in  the 
Iron  alfo  an  endeavour  from  the  fame  Pole  to  the  fame  Pole.  For 
feeing  the  Loadftone  differs  irom  Iron  no  otherwife  then  as  Ore 
from  Metal ,  there  will  be  no  repugnance  at  all  in  the  Iron  to  re¬ 
ceive  the  fame  motion  which  is  in  the  Stone.  From  whence  it  fol¬ 
lows,  that  feeing  they  are  both  affe&ed  alike  by  the  diurnal  moti¬ 
on 
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on  of  the  Earth,  they  will  both  equally  return  to  their  ft  tuation  in 
the  Meridian  wbenioever  they  are  put  fro  the  fame.Alfo  of  the  la¬ 
ter  tiiis  may  be  the  caufe,that  as  theLoadftone  in  touching  the  Iro 
doth  by  its  action  imprint  m  the  Iron  an  endeavour  towards  one  of 
the  Poles,  iuppofe  towards  the  North  Pole ;  fo  reciprocally,  the  I- 
'  ron  by  its  action  upon  the  Loadftone  doth  imprint  initanendea- 
vour  towards  the  other  Pole,  namely  towards  the  South  Pole.  It 
happens  therefore  in  thefe  reciprocations  or  motions  forwards 
and  backwards  of  the  particles  of  the  Stone  and  of  the  Iron  be¬ 
twixt  the  North  &  the  South, that whileft  in  one  of  them  the  moti¬ 
on  is  from  North  to  South,  and  the  return  from  South  to  North, in 
the  other  the  motion  wil  be  from  South  to  North, &  the  return  fro 
North  to  South;  which  motions  being  oppofite  to  one  another,  and 
communicated  to  thb  Air,  the  North  Pole  of  the  Iron  (whileft  the 
attraction  is  working)  will  be  depreficd  towards  the  South  Pole  of 
the  Loadftone-or  contrarily  the  North  Pole  of  the  Loadftone  will 
be  deprefled  towards  the  South  Pole  of  the  Iron  ;  and  the  Axes 
both  of  the  Loadftone  and  of  the  Iron  will  be  fituate  in  the  fame 
ftraight  line.  The  truth  whereof  is  taught  us  by  experience. 

>  As  for  the  propagation  of  this  Magnetical  vertue ,  not  onely 
through  the  Aire,  but  through  any  other  Bodies  how  hard  fo  ever, 
it  is  not  to  be  wondred  at,  feeing  no  motion  can  be  fo  weak,but  that 
it  may  be  propagated  infinitely  through  a  fpace  filled  with  Body 
of  any  hardnefs  whatfoever.  Forma  lull  Medium,  there  can  be 
no  motion  which  doth  not  make  the  next  part  yeild ,  and  that  the 
next, and  lo  fucceffively  without  end-,fo  that  there  is  no  effect  what¬ 
foever  but  to  the  production  thereof  fomething  is  necefiarily 
contributed  by  the  feveral  motions  oi  all  the  feveral  things  that  are 
in  the  World.  J  •  -  ‘ 

And  thus  much  concerning  the  nature  of  Body  in  general ;  with 
which  I  conclude  this  my  firft  Section  ot  the  Elements  of  Philo- 
fophy.  In  the  firft,  fecond  and  third  Parts,  where  the  Principles  of 
Ratiocination  confift  in  our  own  Under ftanding,  that  is  to  fay ,  in 
the  legitimate  ufe  of  fuch  Words  as  we  our  (elves  conftitute,  all 
theTheoremes  ( if  I  be  not  deceived)  are  rightly  dcmonftrated. 
The  fourth  Part  depends  upon  Hypothecs ;  which  unlefs  we  knew 
them  to  be  true ,  it  is  impoffible  for  us  to  demonftrate  that  thofe 
1  -  Eee  Can- 
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Caufes  which  I  have  there  explicated,  are  the  true  Caufes  of  the 
things  whofe  produdions  I  have  derived  from  them.  . 

Neverthelefs,  feeing  I  have  affirmed  no Hypothecs ,  wmch  is  not 
both  pofftble  and  eafie  to  be  comprehended  ;  and  feem  alfo  that 1 
have  reafoned  aright  from  thofe  Atfumptions,!  have  uuhallfufh- 
cientlydemonftrated  that  they  mry  be  the  true  au  c  •>  „ 

end  of  Phyfical  Concemplation.  It  any  other  man  from  other  y- 
pothefes  mill  demonftrate  the  fame, or  greater  things,  there  wil  be 
Later  praife  and  thanks  due  to  him  then  I  demand 

provide!!  his  Hfpotbefes  be  fuch  as  are  conceivable  For -as dbi :  thofe 
that  fay  any  thing  may  be  moved  or  produce  d  y  * _  f 

by  its  oL  Po  ve/-,  by  Subftaatid  Forms ,  by  Incor pored  SdffMeS  '  °y  * 
Piatt,  by  Aateperi(tafis,  by  Antipathy,  Sympathy,  Occult  Quality,  and 

Vher  empty  words  of  Schoolmen,  their  faying  fo  is  to ;  no^u  pofe 

And  now  I  proceed  to  the  Phenomena  of  Mans  Body  ;  v  her 
{hall  fpeak  of  the  Opticks,  and  of  the  Dif 

nets  of  Men  (if  it  fliall  pleafe  God  to  give  me  life),  and  {hew  them 
Caufes,. 
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Vifcount  j^evparkg,  Earle  of  Ktngjlonc^ 
and  Marquis  of  Vorchejler. 

c  •  .  .  .  *  ■  *  .  l  ^  *  ...-  \  .  9  * 

;My  moft  Noble  Lord, 

f.'t  Ot  knowing  on  my  own  part  any  caufc  of  the  favour 
y0Ur  Lordfliip  has  been  pleafed  to  exprefs towards 
me,  unl.efs  it  be  the  Principles, Method,  andMan- 
neis  you  have  obferved  and  approved  in  my  Wri- 
r — -  tines-  and  feeing  thefc  have  allbeen  very  much 
reorehendedby  men  to  whom  the  name  of  Publique  Profeffors 
hath  procured  reputation  in  the  Univerfity  oi Oxford, \ thought  it 
would  be  a  forfeiture  of  your  Lordthips  good  opinion,  not  to  ju- 
f  ifie  m v  felf  in  publique  alfo  againft  them.  Which,  whether  I 
have  fuftcicntly  performed  or  not  in  the  hx  following  Leffons 
addreffed  to  the  fame  Profeflors,  I  humbly  pray  your  Loraflup 
‘  confider.  The  volume  it  felf  istoofmallto  be  offered  to  you 
„  aPeefcnt-  but  to  be  brought  before  you  as  a  Controverhe  it 
nerhaps  the  better  for  being  fhort.  Of  Arts,  feme  are  demon- 
ftrable  others  indemonfhable  5  and  demon  ft  rable  are  thoie  t  .c 
conftrudfion  of  the  Subjcft  whereof  is  in  the  power  or  the  Arti  t 
himfelf  •  who  in  his  demonftratten  does  no  more  but  deduce  the 
Sequences  of  ids  own  operation.  The  reafon  whereof  is  this, 
that  the  Science  of  every  Subject  is  derived  from  a  precognition 
of  the  Caufes,  Generation,  and  Conftrudhon  of  thc^ame  -,  and 
con fen u end y  where  the  Caufes  are  known,  there  is  place  tot  IX- 
monftration  -,  but  not  where  the  Caufes  are  to  feck  tor.  Geome¬ 
try  therefore  is  demonft rable  5  for  the  Lines  a  id  figures  from 
which  wc  reafon  are  drawn  and  defended  by  our  fclves  and  C  - 
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vill  Phllofophy  is  dcmtfriftrable  bscaufc,  wc  mikctf^Cornmon- 
wcalth  our  fclves.  But  bccaufc  of  Naturall  Bodies  wc  know 
not  the  Conftriuftion,  but  feek  it  from  the  Effe&s,  there  lyes  no 
demonteatjion  of  what  the  Ca-ufcs  be  we  feeW  for,  but  onely  of 
what  they  may  be. 

And  where  there  is  place  for  DcmsQnftratioi,i£  the  firft  Prin¬ 
ciples,  that  is  t'o  fay,  the  DefinitionsKontain  not  the  Generation 
o/  the  Subeft  v  there  can  be  nothing  demonftrated  as  it  ought*, 
to  be.  And  this  in  the  three  firft  Definitions  of  Euchde  fuffici- 
cntly  appeareth.  For  feeing  he  maketh  not,  nor  could  make 
any  u.fe  of  them  in  his  Demonft rations,  they  ought  not  to  be 
numbered  among  the  Principles  of  Geometry.  And  Sextus  Em - 
pirieus  maketh  ufe  of  them  (mifimderftood,  yet  fo  underftood 
as  the  faid  PrafefFors  underflandthem)  to  the  overthrow  of  that 
fo  much  renouned  Evidence  of  Geometry.  Intiiat  part  therefore 
of  my  Book  where  I  treat  of  Geometr  y,  I  thought  it  neeeffary 
in  my  Definitions  to  exprefs  thofe  Motions  by  which  Lines,  Su.\ 
perficies.  Solids  and  Figures  were  drawn  and  deferibed  \  little 
expelling  that  any  ProfefTor  of  Geometry  fiiould  findc  fault- 
therewith^  but  on  the  contrary  fuppofing  I  might  thereby  not 
only  avoid  the  Cavils  of  the  Scepticks,  but  alfo  demonftratc  di¬ 
vers  Propofitions which onothcr  Principles  are  indemoiiftrable. 
And  truly,if  you  (hall  finde  thofe  my  Principles  of  Motion  mader 
good,  you  (hall  find  alfo  that  F:  have  added  fomething  to  that 
which  was  formerly  extant  in  Geometry. 

For  firft  from  the  feventh  Chapter  of  my  Book  de  Corpere  to 
the  thirteenth,  I  have  rectified  and  explained  the  Principles  of 
the  Science?  ide/l>  I  have  done  that  bufinefs  for  which  Doctor 
WaIHs  receives  the  wages.  In  the  feventh,  I  have  exhibited  and 
demonftrated  the  proportion  of  the  Parabola  and  Parabo- 
lafters  to  the  Parallelograms  of  the  fame  height  and  bafe 
which  (though  fomc  of  the  propofitions  were  extant  without 
their  demonftration)  were  never  before  demonftrated,  nor  are  by 
any  other  thenjhis  method  demonftrable. 

In  the  eighteenth,  (as  it  is  now  in  Englifh)  I  have  demonft  ra¬ 
sed  the  (for  any  thing  I  yet  pcrceive)Equation  between  the  crook¬ 
ed  line  of  a  Parabola  or  any  Parobolafter  and  a  ftraight  line. 

...  -  '  In 
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In  the  twenty-third,  I  hate  exhibited  the  Center  of  Gravity 
of  any  Seaor  of  a  Sphere. 

Laiily ,  thetwenty-fourth,  (which  is  of  the  nature  of  Refra&i- 
and  Reflexion)  isalmoft  all  new*  * 

But  your  Lordfhip  will  ask  me  what  I  have  done  in  the  twen¬ 
tieth,  about  the  Quadrature  of  the  Circle.  Truely,my  Lord,not 
much  more  then  before.  I  have  let  Hand  there  that  which  1  did 
before  condemn,  not  that  I  think  it  exaft,  but  partly  becaufe  the 
Divifionof  Angles  may  be  more  exactly  performed  by  it  then 
by  any  organicall  way  whatsoever-,  andj  have  attempted  the 
fame  by  another  Method,  which  feemeth  to  me  very  natural!, 
but  of  calculation  difficult  and  flippery .  I  call  them  only  Aggref- 
fions,  retaining  nevcrthelefs  the  formall  manner  of  Affertion 
ufed  in  Demonftration.  For  I  dare  not  ufe  fuch  a  doubtful!  word 
as  Videiur becaufe  the  Profeffors  are  prefently  ready  to  oppoie 
me  with  a  Videtur  quod  ox.  Nor  am  I  willing  to  leave  thofe  Ag^ 
greffionsoutjbut  rather  to  try  if  ft  may  be  made  pafs  for  law- 
full  (in  fpight  of  them  that  feek  honour  not  from  their  ownper^ 
formances  but  from  other  mens  fadings)  amongft  many  d  fficult 
undertakings  carryed  through  at  once  wo  leave  one  and  the  great- 
eft  for  a  time  behindhand  partly  becaufe  the  method  is  fuch  as  may 
hereafter  give  further  light  to  ihe  finding  out  .of  the  exaft. truth.* 

But  the  Principles  of  the  ProfefTors  that  reprehend  thefe  of 
miner  are.fomeof  them  fo void  of  icnfq  that  a  man  at  the  firfi 
hearing,  whether  Geometrician  or  not  Geometrician  mull  abhor 
them. "As  for  example,  . 

i  #  T  hat  two  equal!  Proportions  are  not  double  to  one  of  the 
fanie  Proportions. 

2.  Thata  Proportion's  double,  triple,  &c.  of  a  Nu’mbcr,  but 

not  of  a  Proportion.  * 

3.  That  the  fame  Body,  without  adding  to  it,  or  taking  from.. 
it,  is  fometimes  Greater,  and  fometimes  lefs. 

4.  That  a  Quantity  may  grow  lefs  and  lefs  Eternally,  ft>  as-at 
[aft' to  be  equal!  to  another  Qaaniity  *,  or  fwhich  is  alL  one)  that 


there  is  a  Laft  in  Eternity..  ■»  .  W 

j.  That  the  nature  of. an  Angle  coafifterh  m  .that.whtch  lyes 

between. 


u 
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between  the  lines  that  comprehend  the  Artg  e  m  thevery  point 
of  their  concourfe,  that  is  to  fay,  An  Angle  is  the  Superficies 
which  lyes  between  the  two  Points  which  touch,  or  (as  they  un- 
dtrftand  a  Point)  the  Superficies  that  lyes  between  the  two  No¬ 
things  which  touch.  .r  . 

6  That  the  Quotient  is  the  Proportion  of  the  Divifion  tothe 

Upon  thefc  and  fome  fuch  other  Principles  is  grounded 
all  that  Doaor  Wall  it  has  (aid  not  oncly  in  his  Elenchus  of 
my  Geometry,  butalfoin  his  Trc-atifes  of  the  Angle  of  Con- 
taft  and  in  his  Arithmetic a  Infmmrum  %  which  two  lait  1  have 
here  in  two  or  three  leaves  wholly  and  cleerly  confuted.  And  I 
verily  believe  that  fince  the  beginning  ol  the  world  there  has  net 
been  nor  ever  {hall  be  fo  much  abUudity  written  in  Geometry,*# 
is  to  be  found  in  thole  books  of  his-,  with  which  there  is  forauth 
preemption  joyned,  that  an  *»««■&«««  of  t  selike  conjunct!  m 
cannot  be  expected  in  Ids  then  a.Piatomck  year.  The  cauie 
whereof  I  imagine  to  be  this,  that  he  miftook  the  ftudy  of  Sym- 
boles  for  the  ftudy  of  Geometry ,  ami  thought  Sy  mbolical  wri¬ 
ting  to  be  anew  kindc  of  Method,  and  other  mens  Demonltra- 
t.ons  fet  down  in  Symbdcs  new  Demonftrauons.  The 
way  of  Andyfts  by  Squares,  Cubes &c.  is  very  anu- 
ent  and  ufefull  for  the  finding  out  whatloevcr  is  contained  in 
rhe’nature  and  generation  of  red  angled  Plains  (winch  al  o  may 
be  found  without  it)  and  was  at  the  higheft  in  Vteta%  but  I  never 
faw  any  thing  added  thereby  to  the  Science  of  Geometry,  as  be¬ 
ing  a  way  wherein  men  go  round  from  the  Equality  ol  a  exten¬ 
ded  Plains  to  the  Equality  of  Proportion, and  thence  again  to  toe 
Equality  of  rectangled  Plains  *  wherein  the  Symbola  terve  only 
to  make  men  go  fafter  about, as  greater  Wince  to  a  Wtnde-mi  . 

It  is  in  Sciences  as  in  Plants  ,  Growth  and  Branching  is  but 
the  Generation  of  the  Root  continued  *  nor  is  the  Invention  of 
Theorcmes  any  thing  die  but  the  knowledge  of  the  Cqnftrucu- 
on  of  the  Subject  profccutcd.  The  umoundnefs  of  the  Bran¬ 
ches  are  no  prejudice  to  the  Roots  5  nor  rise  Faults  or  Theorcmes 
to  the  Principles,  And  active  Principles  mil  correct  faitc  Theo- 

?  A'  Id  Am, A  \fc 
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rctr.es  if  .he  RaConing  be  good ,  but  “  "pld' 

good  enough  to  draw  evidence  outol.  fa  e  o  c  will  be 

pics.  But  I  detain  your  Lordlhip  too  long,  ^or  all  th.s^ w^b= 

much  more  manifeft  in  the  following  Ditcoimes.  \ 

not  onely  explained  and  rectified  puny  0  1  c  r  t?  pe  er_ 

Principles  of  Geometry:  but  alfo  by  the  examples 

rors  which  have  been  committed  by  my  Rcprchenders,  m- 
manifeft  the  evil  Gonfequence  of  the  Prmcip.es i  they  now p 
ceed  on.  So  that  it  is  not  only  my  own  Defence  t nat  *  he le  bi i  «, 
before  you,  but  alfo  a  pofitive  doctrine  concern^  t!  e  tr  * 
Grounds,  or  rather  Atomes  of  Geometry  :  which  I  y 

fay  are  very  Angular :  but  whether  they  be  very  g°°  ,  ,  ’ 

fubmit  to  your  Lordlhips  judgement.  And  feeing  you  hav  e  oeen 

pleafed  to  beftow  fo  much  time  (with  great  tats |  >n  _ 

ing  of  what  has  been  written  by  other  men  m  all  kindes  of L«i 
ing.  I  humbly  pray  your  LOrdthip  to  beftow  alfo  a  lit  le  t,n 
upon  the  reading  of  thefc  few  and  (hort  LefTons  ■  y 

Lordlhip.finde  them  agreeable  to  your  Reafon  Judge  > 

let  me  (notwithftanding  the  clamour  of  my  A  v  ^  ,  - 

tinued  in  your  good  opinion,  and  ftill  retain  the  honau  » 

•  *  J 

MymfiNotULrl  Lora^mo{l 

London,  xo.  Humble  and  Obliged 

Servant. 

Thomas  HobbeS. 
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To  the  e^resious  Profeflfors  of  the  Mathema¬ 
tics  onc"of  Geometry,  the  other  of  Aftronomy,  in  the 
Chairs  tec  up  by  the  Noble  and  Learned  Sir  Henry  Savtle ,  m 

the  Umverfity  of  Oxford- 


Lines  I. 


Suppofe  (moft  egregious  Profeffors)  you  faow  already  that  by  Geometry 
(ihou-h  the  word  import  no  mote  but  the  mealunng  °fLancU  un 

j  txsssisxs . 

™Ls 

«ch  feveral  kind  of  Quantity  isMeafurediwhat  Q^nmy  Citron  the  f.gnihc 

Therefore  as  they  who  handle  any  one  part  of  (T  m*  )j  cation 
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cation  of  every  word  which  they- make  the  Subject,  or  Predicate  of  any  Theoreme  they  under¬ 
take  to  demonftratc,  fo  muft  he  which  intendeth  to  write  a  whole  body  or  Geometry  ,  Define 
and  Determine  the  meaning  of  wbatfoever  word  belongeth  to  the  whole  Science  >  The  defign  of 
Euclid  was  to  demonftratc  the  Properties  of  the  live  regular  bodies  mentioned  by  Plato  >  in 
which  Demonftrations  there  was  no  need  to  alledge  for  Argument  the  Definition  of  Quantity, 
which  it  may  be  was  the  cau fe  he  hath  not  any  where  Defined  it?  but  done  what  he  undertook 
without  it.  And  though  having  perpetually  cccafion  to  fpeak  of  meaiure,  he  hath  not  Defined 
Meafurej  yet  inftead  thereof  he  liath  in  the  beginning  of  his  firft  Element,  ailiimed  an  Axiome 

which  ferveth  his  turn  fufhciently,  as  to  the  meafure  of  lines,  which  is  the  eighth  Axiome, 

That  thofe  things  which  lye  upon  one  another  all  the  way  (called  by  him  are 

equall.  Which  Axiome  is  nothing  elfe  but  a  delcnption  of  the  Art  ofMeafunng  Length,  an 

Superficies.  For  this  can  have  no  place  in  folid  bodies  unlefs  two  bodies  could  at  the 

fame  time  be  in  one  place.  But  amongft  the  Principles  of  Geomctiy  univ  erlali,  the  Definiti¬ 
ons  are  neceilary,  both  of  Quantity  and  Dimerdion. 

Quantity  is  that  which  is  hgnified by  what  we  anfwer  to  him  that  asketh,  How  much  any 
thin°  is, and  thereby  determine  the  magnitude  thereof.  For  magnitude  being  a  word  indefinite, 
if  a  man  ask  of  a  thing  Quantum  eft,  that  is,  How  much  it is',  we  do  not  iatisfie  him  by  fay¬ 
ing  it  is  magnitude  or  quantity >  but  by  faying  it  is  Tantum,fo  much.  And  they  that  fiiit  cal¬ 
led  it  iaGreek  WAMv&Wte and  in  Latine  Quattity,  might  more  properly  have  called  it,  in  La- 
tine  Tanti-ty ,  and  in  Greek  t ttkiKOTtw  j  and  we,  if  we  allowed  our  felves  the  Eloquence  of  the 
Greeks  and  Latines,  llionld  call  it  the  S o-muebnefs. 

There  is  therefore  to  every  thing  concerning  which  a  man  may  ask  without  abfuremy  how 
much  it  is,  a  certain  Quantity  belonging j  determining  the  magnitude  to  be  fo  much.  ^Alfo 
whereioeyer  there  is  more  and  lefs,  there  is  onekinde  of  Quantity  or  other.  And  firft,  there  is 
the  Quantity  of  Bodies*,  and  that  of  three  kindes ;  Length,  which  is  by  one  way  of  Meafuring, 
Superficies  made  of  the  complication  of  two  Lengths,  or  the  Meaiure  taken,  two  wa^es,  and 
Solid  which  is  the  complication  of  three  lengths,  or  of  the  meafure  taken  three  wayes  j.for 
breadth  or  thicknefs  are  but  other  Lengths.  And  the  Science  of  Geometry  fo  far  forth  as  it  con- 
templatcth  Bodies  onely,  is  no  more  but  by  Meafuring  the  length  of  one  or  more  lines,  and  by 
the  pofition  of  others  known  in  one  and  the  fame  Figure,  to  Determine  by  ratiocination,  how 
much  is  the  Superficies}  and  by  Meafuring  Length,  Breadth,  and  Thicknefs,  to  determine  the 
Quantity  of  the  whole  Body.  Of  this  kinde  of  Magnitudes  and  Quantities  the  Subjedl  is 

Body.  ’ 

A  ndbccaufe  for  the  computing  of  the  Magnitudes  of  Bodies,  it  isnotneccflary  that  the  Bo¬ 
dies  themfelves  (hould  be  prefent  (the  Ideas  and  memory  of  them  iuppiying  their  prefence)  we 
reckon  upon  thofe  Imaginary  Bodies,  which  are  the  Quantities  themielves,  and  fay  the  length  is 
fo  great,  the  breadth  fo  great,  &c.  which  in  truth  is  no  better  then  to  fay  the  length  is  fo  long , 
or  the  breadth  fo  broad,  &c.  But  in  the  mind  of  an  inteligent  man  it  breedeth  no  miftake. 

Befides  the  Quantity  of  Bodies,  there  is  a  Quantity  of  Time.  For  feeing  men,  without  abn 
furdity-doaskhowmuchitissbyanfweringr^Kwi,  fo  much,  they  make  maniteft  there  is  a 

3  quantity  that  belongeth  unto  Time,  namely,  a  Length.  And  becaufe  Length  cannot  be  an 
accident  of  Time,  which  is  it  felf  an  accident,  it  is  the  accident  of  a  Body  j  and  confequently 
the  length  of  the  Time,  is  the  Length  of  the  Body,  by  which  Length  or  Line,  we  determine 
how  much  the  Time  is,  fuppofing  fome  Body  to  be  moved  over  it. 

Alfo  we  not  improperly  ask  with  bow  much  Swiftnefs  a  Body  is  moved,  and  confequently  there 
is  a  Quantity  of  Motion  or  Swiftnefs,  and  the  meafure  of  that  Quantity  is  alfo  a  line.  But  then 
again/" v  e  muft  fuppofc  another  motion,  which  determineth  the  time  of  the  former.  Alfo  of 
Force  there  is  a  Queftion  of  How  mUcb ,  which  is  to  be  anfwered  by  So  much  j  that  is,  by 
Quantity. If  the  Force  confift  in  Swiftnefs, the  Determination  is  the  fame  with  that  of  Swiftnefs, 
namely,  by  a  Line  >  if  in  Swiftnefs  and  Quantity  of  Body  joyntly,  then  by  a  Line  and  a  Solid  * 
or  if  in  quantity  of  Body  onely  (as  Weight)  by  a  Solid  onely.  So 
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So  alfo  is  Number  Quantity  S  but  in  no  other  fienfe  then  as  a  line  is  Quantity  divided  into 
equall  parts. 

Of  an  Angle,  which  is  of  two  Lines  whatsoever  they  be,  meeting  in  one  point  the  digremon 
oropenefs  in  other  points,  it  may  be  asked  ho  ,v  great  is  that  digrefhon  >  This  Quc- 
ftion  is  anfwered  alio  by  Quantity.  An  Angle  therefore  hath  Quantity,  though  it  be 
not  the  fubjed  of  Quantity  J  tor  the  boay  onely  can  be  the  fubied,  in  which  Body  thofe  ilradling 
line  are  marked. 

And  becaufe  two  lines  may  be  made  to  divaricate  by  two  caufes;  one, when  having  one  end 
common,and  immoveable,they  depart  one  from  another  at  the  other  ends  cuculariy,and  this  is 
called  (imply  an  Angle  j  and  the  Quantity  thereof  is  the  Quantity  of  the  Arch,  which  the  two 
lines  inteicept. 

The  other  caufe  is  the  bending  of  a  ftraight  line  into  a  circular  or  other  crooked  line,  till  it 
touch  the  place  of  the  fame  line,  whilft  jt  was  ftraightjin  one  onely  point.  And  this  is  called 
an  An  le  of  contingence.  And  bccaule  the  more  it  is  bent,  the  more  it  digrefleth  from  the 
Tangent ,  it  may  b^  asked  bow  much  more  ?  and  therefore  the  anfwer f  mull  be  made  by  Quanr 
tity  i  andconfequently  an  Angle  oi  Contingence  hath  its  Quantity  as  well  as  that  which  is  cal¬ 
led  (imply  an  Angle.  And  in  cafe  thedigunion  of  two  fuch  crooked  lines  from  the  Tangent 
be  uniform  as  in  Circles,  the  Quantity  of  their  dig,  cfTion  may  be  determined.  For  if  a  ftraight 
line  be  drawn  from  the  point  of  Contact ,  the  digreilion  of  the  ieiier  Circle  will  be  to  the  digref- 
(ion  of  the  greater  Circle,  as  the  part  of  the  line  drawn  from  the  point  of  Contact ,  and  inter¬ 
cepted  by  the  Circumference  of  the  greater  Circle  is  to  iht  part  of  the  fame  line  intercepted  by 
the  Circumference  of  the  Lefler  Circle,  or,  which  is  ail  one,  as  the  greater  Radius  is  to  thekl- 
Ter  Radius.  You  may  guefs  by  this  what  will  become  of  that  part  of  your  laft  Book ,  where 
you  handle  the  Qtuftion  of  the  Quantity  of  an  Angle  of  Contingence. 

AlfotherelyethaQueftionof  bow  much  Comparatively  one  magnitude  is  to  another  mag¬ 
nitude,  as  how  much  water  is  in  a  Tun  in  refpedt  of  the  Ocean,  how  much  in  refped  of  a  Pints 
Little  in  the  firft  refped,  much  in  the  Latter.  Therefore  the  Anfwer  mufl  be  made  by  fome  re- 
fpedive  Quantity.  This  refpedtive  Quantity  is  called  Ratio  ana  Proportion,  and  lsdetermi- 
ned  by  the  Qua mity  of  their  differences  j  and  it  their  differences  be  compared  alfo  with  the 
Quantities  themfelves  that  differ,  it  is  called  fimply  Proportion,  or  Proportion  Geometi  kali. 
But  if  the  differences  be  not  fo  compared,  then  it  is  called  Proportion  Arithmetical!.  And 
where  the  difference  is  none,  there  is  no  Quantity -of  the  Proportion,  wbicn  in  this  cafe  is  but 

abarecomparifon.  ,  ,  . 

Alfo  concerning  Heat3  Lights  and  divers  othet  which  h^vcdcgrccs^  there  lycth& 

queftionof  bow  much,  to  be"  anfwered  by  a  jo  much ,  and  coniequently  they  have  their  Quan¬ 
tities,  though  the  fame  with  the  Quantity  of  Swiftnefs;  bccaule  the  intentions  and  remifii- 
ons  ot  fuch  Qualities  are  but  the  intentions  and  remilFionsof  the  Swiftnefs  of  that  motion  by 
which  the  A^ent  produceth  fuch  a  quality.  And  as  Quantity  may  be  conhdeied  in  ail  the  ope- 
'  rations  of  Mature,  fo  alfo  doth  Geometry  run  quite  thorow  the  whole  body  of  Natural! 

^  To  the  Principles  of  Geometry  the  definition  appertained  alfo  of  a  M  afurc,  which  is  this. 
One  Quantity  is  the  Measure  of  another  Quantity, when  it,  or  the  Multiple  oj  it,  is  Coin¬ 
cident  in  allpoints,  with  the  other  ^hiantityln  which  Definition  in  (lead  of  that 
yh  of  Euclid ,  I  put  Coincidence.  For  that  fuperpolition  of  Quantities  by  which  they  ren¬ 
der  the  word  tpet^y. o  y  n  cannot  be  underitood  of  Bodies,  but  only  of  Liqes  and  Superficies.  Ne- 
•  verthelefs  many  Bodies  may  be  Coincident  fucceflively  with  one  and  the  game  place,  and  that 
place  will  be  their  Meafure,  as  we  fee  pradtifed  continually  in  the  meafuiing  of  Liquid  Bodies , 

which  Ait  of  Meafuiing  may  properly  be  called  si but  not  Superpofition. 

Alfo  the  definitions  or  Greater ,  Lefs ,  and  Equall,  are  neceflaiy  P  inciples  of  Geometry,  Fcr 
it  cannot  be  imagined  that  any  Geometrician  Ihould  demonfttate  to  us  the  Equality,  andlnc- 

B  a  qualr 
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quality  of  magnitudes, except  he  tell  us  firft  what  thofe  words  do  fignifie.Ahd  it  Is  a  wonder  to  me,  ' 
th^t  Euclidc%*th  not  any  where  defined  what  ate  Equals,  or  at  lcaft,  what  are  Equall  Bodies* 

but  ferveth  his  turn  throughout  with  that  forementioned  fpAffAom,  which  hath  no  place  in 
Solic’s,  nor  in  Time,  nor  in  Swiftnefs,  nor  in  Circular,  or  other  crooked  lines;  and  therefore  no 
wonder  to  me,  why  Geometry  hath  not  proceeded  to  the  calculation  neither  of  crooked  lines,  nor 
Efficiently  of  Motion,  nor  of  many  other  things,  that  have  proportion  to  one  another. 

Equall  Bodies,  Superficies,and  Lines  are  thofe  of  which  every  one  is  capable  of  being  co-inci¬ 
dent  with  the  place  of  every  one  of  the  reft.  And  Equall  Times  wherein  with  one  and  the 'lame 
Motion  Equall  lines, are  described.  And  Equally  Swift  are  thofe  Motions  by  which  we  run 
over  equall  fpaces  in  any  time  determined  by  any  other  motion.  .  And  univerfally  all  Quanti¬ 
ties  are  Equall, that  are  meafured  by  the  fame-number  of  the  fame  Meafures. , 

It  is  neceflary  alfo  to  the  Science  of  Geometry,  to  define  what  Quantities  are  of  - one  and  the 
fame  kind,  which  they  call  Homogeneous ;  the  want  of  which  definitions  hath  produced  thofe 
wran^lings  (which  your  Book  Ve  Angulo  Contains  will  not  maketoceafe)  about  the  Angle  of 
Contingence. 

Homogeneous  quantities  are  thofe  which  may  be  compared  by  (i$a?y.s<n  *)  application  of  their 
Meafures  to  one  another  ;  So  that  Solids  and  Superficies  are  Heterogeneous  quantities,  becaufe 
there  is  no  coincidence  or  application  of  thofe  two  dimenfions. 

No  more  is  there  of  Line  and  Superficies,  nor  of  Line  and  Solid,  which  are  therefore  Hetero¬ 
geneous.  But  Lines  and  Lines,  Superficies  and  Superficies,  Solids  and  Solids,  are  Homogeneous.^ 

®  Homogeneous  alfo  are  Line,  and  the  Quantity  of  Time;  becaufe  the  Quantity  of  Time  lY 
meafured  by  application  of  a  Line  to  a  Line  ;  for  though  Time  be  no  Line,  yet  the  Quantity 
of  Tfine  is  a  Line,  and  the  length  of  two  Times  is  compared  by  the  length  of  two  Lines. 

Weight,  and. Solid  have,  their  Quantity  Homogeneous,  becaufe  they  meafure  one  another 
by  application,  to  the  beam  of  a  Ballance.  Line  anil  Angle  fimply  fo  called  have  their  Quantity 
Homogeneous,  becaufe  their  meafure  is  an  Arch  or  Arches  of  a  Circle  applicable  in  every  point 
to  one  another. 

The  Quantity  of  an  Angle  finply  fo  Called,-:  and  the  Quantity  of  an  Angle  of  Contingence 
are  Heterogeneous.  For  the  meafures  by  which  two  Angles  fimply  fo  called  are  compared,  are 
in  two  coincident  Arches  of  the  fame  Circle;  but  the  meafure  by  which  an  Angleol  Contin- 
gence  is.meafurcd,  is  a  ftraight  line  intercepted  >etween  the  point  of  Conta&,  and  the  Circumfe¬ 
rence  of  the  Circle ;  and  therefore  one  of  them  is  not  applicable  to  the  other,,  and  confequently 
of  theft  twoforts  of  Angles,  the  Quantities  are  Heterogeneous.  The  Quantities  of  two  Angles 

of  Contingence  are  Homogeneous ;  for  they  may  be  meafured  by  the  of  two  Lines, 

whereof  one  extream  is  common,  namely,  the  point  of  Contact,  the  other  Extreams,  are  in  tJhe 
Arches  of  the  two  Circles’. 

Befides  this  knowledge  of  what  is  Quantity  and  Meafure,  and  their  feverall  forts,  it  behoveth 
a  Geometrician  to  know  why,*  and  of  whaj  they  are  called  Principles.  For  not  every  Propofi- 
tion  that  is  evident,,  is  therefore  a  Principle.  A  Principle  is  the  beginning  of  fomething.  And 
becaufe  Definitions  are  the  beginnings  or  ft  ft  Propofitions  of  Demonftration,  they  are  there¬ 
for*  called  Principle*,  Principles,  Hay,  of  Demonftration.  But  there  be.  alfo  neceflary  to 
the  teaching  of  Geometry  other  Principles,  which  are  not  the  beginnings  of  Demonftration, 
but  of  Conftru&ion,  commonly  called  Petitions ;  as  that  it  may  be  granted  that  a  man  can 
draw  a  ftraight  Line ,  and  produce  it\  and  with  any  Radius,  on  any  Center  deferibe  a  Circle , 
and  the  like.  For  that*  man  may  be  able  to  deferibe  a  fquare,  he  muft  firft  be  abk  to  draw  a 
ftraight  line  ;  and  before  he  can  deferibe  an  ^E,quilaterall  Triangle,  he  muft  be  able  firft  to  de¬ 
feribe  a  Circle.  And  thefe  Petition?  are  therefore  properly  called  Principles  (not  of  Demon¬ 
ftration,  but)  of  Operation.  As.  for  the  commonly  received  third  fort  of  Principles,  called 
Common  Hotions,  they  are  Principles,  onely  bypermiflion  of  him  that  is  the  Djfciple ;  who 
being  inc€nuous,  and  fomming  not  to  cavill  but  to  learn,  i?  content  to  receive  them  (though 

v,  Demonftrablej 
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Demonftrafele)  without  their.  Dsnsmtfeations.  And  though  DifimW  k  the  oneiy  Principles 
ofDemonftration,  yet  it  is  not  true  that  every  Definition  is  a  Princjpic.  For  a  man  may  io 
precifely  determine  the  fignification  of  a  word,  as  not  to  be  miflaken,  yet  may  his  Definition 
be  fuch,  as  (hall  never  ferve  for  proof  of  any  Theorems,  nor  ever  enter  into  any  demonitration 
(fuch  as  are  fome  of  the  Definitions  of  Euclide)  and  confequentiy  can  be  no  beginnings  of  De- 

monftratiort,  that  is  to  fay,  no  Principles.  „  ,  n  .  , 

AU  that  hitherto  hath  been  faid,  is  fo  plain  and  cafie  to  be  underftood,  that  you  canno 
(tnoff  Egregious  Profefiors)  without  difcovering  your  ignorance  to  all  men  of  reafon  ,  though 
no  Geometricians,  deny  it.  And  the  fame  paving  that  the  words  are  all  to  be  found  in  Di^i- 

onaries )  new  5  alfo  to  him  that  means  to  learn,  not  onely  the  I  ra&ice,  but  alfo  the  Scien  e  of 
Geometry  necellary,  and  (though  it  grieve  you)  mine.  And  now  I  come  to  the  Definitions  o 

Euclide, 

The  firft  is  of  a  Point.  &c.  Signum  eft^  cujus  eft  pm  nulla?  that  is  to  fay,  4 

Murk?  is  that  of  which  then  is  no  part.  Which  definition,  not  onely  to  a  candia,  but  ailo  to 
a  ri°id  conftruer  is  found  and  ufefulh-  -But  to  one  that  neither  will  interpret  eanuialy,  nor  can 
internet  accurately,  is  neither  ufefuli  nor  true.  Theologers  fay  the  Soul  hath  no  part,  and  that 
an  Angel  hath  no  part,  yet  do  not  think  that  Soul  or  Angel  is  a  point.  A  mar*,  or  as  lome 

put  inftead  of'it  ?*ypn>  which  is  a  mark  with  a  hot  Iron,  is  vifible  j  if  vifible  then  it  bath 

Quantity,  and  confequentiy  may  be  divided  into  parts4 innumerable^  That  which  is  indiyihbk 

iTno  Quantity  >  and  if  a  point  be  not  Quantity,  feeing  it  is  neither  iubftance  nor  Quality,  it 
is  nothineAnd  if  Euclide  had  meant  it  fo  in  his  definition,  (as  you  pretend  he  did)he  might  have 
defined  it  more  briefly,  (but  ridiculoufly)  thus,  a  Point  u  nothing.  Sir  Henry )  Savi  le :  was  bet¬ 
ter  pleafed  with  the  Candid  interpretation  oi  Proclus ,  that  would  have  it  underftood  relpectiveiy 
to  the  matter  of  Geometry.  But  what  meaneth  this  refpeStively  to  the  m^uLr  Geometry. 

It  meaneth  this,  that  no  Argument  in  any  Geometricall  demonft»*atiQn  mould  be  taken  frotnthe 
Divilion,  Quantity,  or  any  part  of  a  Point  j  which  is  as  much  as  to  fay,  a  Point  is  that  whole 
Quantity  isnot  drawn  into  the  demonftration  of  any  Geometricall  conclufipn ,  or  (which  is  ail 

one Y  whofe  Quantity  is  not  confidered*  .  ....  .. 

An  accurate  interpreter  might  make  good  the  definition  thus;  a  P'oint  is  that  wjicj  is  undi¬ 
vided*  wX  this  is  properly  the  fame  with  cujus  noneftpys:  for  there  is  a  ddterence  be¬ 

tween  undivided ,  and  indtvifible ,  that  is,  between  cujus  non  eft  pars ,  an d  cujus  non  P^€JT  JJ 
pars.  Divifion  is  an  Ad  of  themndedfanding  j  the  unde.  Handing  therefore  is  that  which  maketfi 
rarts  and  there  is  no  part  where  there  is  no  conndcration  but  of  one. And  confeque-nly  Luct 
definition  of  a  Point,  is  accurately  true,  and  the  fame  with  mine,  whieh-is,  that  a  Punt  is  that 
Body  whole  •Quantity  is  not  conjidered.  And  conjidered3  is  that  (as  I  have  defined  it  ,6  ?ap.  i> 
at  the  end  of  the  third  Article)  which  is  not  put  to  account  in  demonftration.  , 

Euclide  therefore  feemerh  not  to  be  or  your  opinion,  that  fay  a  lomt  «  nothin  .B-t  y 
then  doth  he  never  ufe  this  definition  in  the  Demonftration  of  any  Pmpohnon  •  Wiieth  h 
ufethkexprefsly  or  no,  I  remember  not  j  butthc  x6th,  Propofuionot  the  third  B*>k  without 
the  force  of  this  definition  is undemonft rated.  ^  ... 

The  fecond  Definition  is  of  a  Line.  H  f*r,K&  aviath*  tinea  eft  longitude 

laUtudinis  expers ,a  Line  is  length  which  bath  no-breadth  s  »*andu%  interpreted  round 
enough,  though  rigoroufly,  not  fo.  Far  to  what  purpofe  is  it  to  fay  Length  not  broa  ,  when 
there^s  no  fuch  thing  as  a  broad  length .  One  Path  may  be  broader  then  another  Path,  but  no. 
one  Mile  then  another  Mile  5  and  it  is  not  the  Path  but  the :Mik :which  is 
therefore  a  man  have  any  ingenuity  he  will  underftand  it  thus.  That  aline  is  a  Holy  wi.oje 
length  is  confiderei  without  its  breadth,  elfe  we  muft  fay  abfurdly  a  broad  knf‘h’.fr  l'^u^ 
that  there  be  bodies  which  have  length  and  yet  no  breadth  5  and  this  is  the  very  lenL  whirir  ^ 
pollonius  (faith  Proclus)  makes  of  this  Dehnitionj  when  we  meafure,  fayeshc, 

\way,  wetaK‘ not  in  tie  breadth  or  depth ,  but  eonftder  onely  one  D  men f, on.,  See  dusoi 
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Proclus  cited  by  Sir  HcnfyS avile3  where  you  {hall  finde  the  very  word  confide?. 

The  fourth  Definition  is  of  a  ftraight  line,  thus  E  v0«*  4s7v,  See.  Rcfta  line a 

efi  qutecx  a  no  fua  ipfius  puntta  inter  jaeet.  A  fir  tight  Li  ne  is  that  which  lieth  equally  for  per¬ 
haps  evenly)  'between  its  own  Points.  This  Definition  is  inexculable.  Between  what  Points 
of  its  own  can  a  fttaight  line  lye  but  between  its  extreams  ?  And  how  lies  it  evenly  between  them  , 
unlsTs  it  fwarve  no  mere  from  Tome  other  line  which  hath  the  fame  Extreams,  one  way  then  ano¬ 
ther?  And  then  why  are  not  between  the  fame  Points  both  the  lines  ftraight  ?  How  bitterly,  and 
with  what  infipide  jefts,  would  you  have  reviled  Euclide  for  this,  if  living  now  he  had  written  a 
Leviathan.  And  yet  there  is  fomewhat  in  this  Definition  to  help  a  man,  not  onely  to  conceive 
the  nature  of  a  ftraight  line  (for  who  doth  not  conceive  it  ?^but  alfo  to  exprels  it.  For  he  meant 
perhaps  toicall  a  ftraight  line  that  which  is  all  the  way  from  one  Extreain  to  another,  equally  di~ 
itant  horn  any  two  or  more  fuch  Lines  as  being  like  and  equall  have  the  fame  Extreams.  So  the 
Axis  of  the  Earth  is  all  the  way  equally  diltant  from  the  circumference  of  any  two  or  more  Meri¬ 
dians.  But  then  before  he  had  defined  a  ftraight  line,  helhould  have  defined  what  lines  are  lil{e% 
and  what  are  equal}.  But  it  had  bcenbeft  ot  all,  firft  to  have  defined  crooked  lines,  by  the  poffi- 
bility  of  a  diduff  ion  or  fetting  further  afunder  of  their  extreams. i  and  then  ftraightXines,  by  the 
iiiipcffibility  of  the  fame. 

The  feventh  Definition,  which  is  that  of  a  plain  Superficies,  hath  the  fame-fault. 

The  Eighth  is  of  a  plain  Angle.  EV/VsJ'®-  ywvU  irh  «  sv  &C  Angulus 

Planus  efi  duarum  Line  arum  in  piano  fe  mutuo  ungentium3  Hf  nonindireftum  jacentium ,  aU 
terius  ad  alteram  inclinatio.  A  Plain  Angle  is  the  inclination  one  towards  anot'^r  of  two 
lines  that  touch  one  another  in  the  fame  Plain ,  and  lye  not  in  the  fame  flraight  linei  .Belides 
the  faults  here  obfervedby  Mr.  H  nry  Savile ,  as  the  claufe  ot  not  lying  in  th«  lame  fhaight  line* 
and  the  cbfcurity  or  equivocation  of  the  word  i  nclinationithete  is  yet  another,  which  is,  that  by 
this  Definition  two  Right  Angles  together  taken,  arc  no  Angie  5  v\hich  is  a  fault  which  you  fome- 

where  (asking  leave  to  ufe  the  word  Anglc  ,  acknowledge,  but  avoid  not.  For 

in  Geometry,  where  you  confefle  there  is  required  all  podfible  accuratenefs,  every  KdtTocy$n<n$ 
isafault.  Befides  you  fee  by  this  Definition,  that  Euclide  is  not  of  your,  but  of  c  lavius  his 
opinion.  For  it  isimanifeft  that  the  two  lines  which  contain  an  Angle  of  Contad  ,  incline  one 
towards  another,  and  come  together  in  a  Point,  and  lye  not  in  the  fame  {freight  line,  and  confe- 
quently  make  an  A  ogle. 

The  thirteenth  Definition  is  exact,  but  makes  3gainft  your  Dodrine,  that  a  Point  is  nothing. 

Examine  it.  O?©-  irh  o  t/po*  '7rt$ae.  Terminus  efi  quod  aliiujm  extremum  eft.  A 
Term  or  Bound  is  that  which  is  the  Extream  of  any  thing  We  had  before.  The  extreams  of 
a  Line  are  Points.  But  what  is  in  a  Line  the  extream,  but  the  firft  or  laft  party  though  you 
may  make  that  part  as  finall  as  you  will  ?  A  point  is  therefore  a  part,  and  nothing  is  no 
extream. 

The  fourteenth,  Spoi/x*  to  u-to  t/j/©*  if  t iva>v  o?av  Ti$ti%ouivov  Pigurx  efi 
(fubaudiQuantitas)quce  ah a  iquopjcl  aliquibm  ter  minis  undiqicontinetur five clauiitur.A  Pi - 
gurc  is  Quantity  contained  with  i  n  fome  bound  or  bounds.Or  lhortly  thus  3A  Figure  isQuantity 
every  way  determined ,  is  in  my  opinion  as  exad  a  Definition  of  a  Figure  as  can  pombly  be 
given,  though  it  muft  not  be  fo  in  yours.For  this  determination  is  the  fame  thing  withernam* 
(criptionftnd  whatfoever  is  any  where  (UBIcunqf)  definitives  there  alfo  circumf :riptive  >  and 
by  this  means,  the  diftindion  is  loft,  by  which  1  neologers,  when  they  deny  God  to  be  in  any 
place,  fa  veihemfdves  from  being  accuieu  of  faying  he  is  no  where  >  for  that  which  is  nowhere  is 
nothing.  This  definition  of  Euclide  cannot  therefore  poftlbly.  be  embraced  by  you  that  carry 
double,^ namely, Mathematicl^s  ana  Theology,  For  if  yourejedit,  you  will  be  calf  out  of  ail 
Mathematick  Sehooles  j  and  if  you  maintain  it,  from  the  Society  of  all  School-Divines,  and 
foie  the  thanks  or  me  Favour  you  have  (hewn  (you  the  Aftronomer)  to  Bkhop  BramhaU. 

The 
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The  fifteenth  is  of  a  Circle*  Kv#A®-  iri  ffynqxa.  \*rr\ iirtMr,  &c.  A  Circle  is  A  plain  Fi¬ 
gure  comprehended  by  one  line  which  is  called  the  Circumference,  to  which  Circum  ference  all 
the  ftraight  lines  dr  awn  from  one  of  the  points  within  the  Figure, are  e  quail  to  one  another.  This 
is  true.  But  if  a  man  had  never  Ceen  the  generation  of  a  Circle  by  the  motion  of  aCompafsor 
other  equivalent  means,  it  would  have  been  hard  to  periwade  him*  that  there  was  any  fuch  Fi¬ 
gure  pofllble.  It  had  been  therefore  not  amifs  firft  to  have  let  him  fee  that  fuch  a  Figure  nfight  be 
defci  ibeJ.  Therefore  fo  much  of  Geometry  is  no  part  of  Phiiofophy,  which  feeketh  the  proper 
paffions  of  all  things  in  the  generation  of  the  things  themfelves. 

After  the  fifteenth  till  the  laft  or  thirty  fitth  Definition  all  are  moft  accurate,  but  tbelaft, which 
is  this*  Parallel  ftraight  lines  arc  thofe  which  being  in  the  fame  Plane ,  though  infinitely  pro¬ 
duced  both  wayesfhall  never  meet.  Which  is  lelie  accurate.  For  how  lhall  a  man  kn»w  that  there 
be  ftraight  lines ,  which  fhall  never  meet*  though  both  waves  infinitely  produced  ?  Or  how  is  the 
Definition  of  Parallels*  that  is*of  lines  perpetually,  eqiiidiftant  good,  wherein  the  nature  of  equi- 
diftance  is  net  fignified  ?  Or  if  it  were  fignified*  why  fhculd  it  not  comprehend,  ;as  well  the  Paral- 
lelifm  of  Circular  and  other  crooked  lines*  as  of  {height*  and  as  well  of  Superficies,  as  of  lines  ?  By 
Parallels  is  meant  equidiftant  both  Lines  and  Superficies*  and  the  word  is  therefore  not  well  defi¬ 
ned  without  defining  ft.  ft  equality  of  diftance.  And  becaufethe  diftance  between  two  lines  or 
Superficies,  is  the  fhorteft  line  that  can  joyn  them*  there  either  ought  to  be  in  the  definition,  the 
jhorteft  diftance *  which  is  that  of  the  Perpendicular,  and  without  inclination,  or  the  diftance 
in  equall  inciination*that  is*in  eqiiall  Angles.Therefore  if  Parallels  be  defined  to  be  thofe  Lines  or 
Superficies,where  the  Lines  drawn  from  one  to  an  other  in  equal  Angles  be  equal, the  Definition*as 
to  like  Lines,  or  like  Supeificies,wiii  be  Univei  fall  and  Convertible.  And  if  we  add  to  this  Defini¬ 
tion,  that  the  equali  Angles  be  drawn  not  oppofite  wayes*  it  will  be  abfolute,and  Convertible  in  all 
Lines  and  Superficies ;  and  the  definition  will  be  this, Parallels,  arc  thofe  Lines  and  Superficies 
between  which  every-lirx  drawn ,  in  any  Angle ,  is  equall  to  any  ether  line  drawn  in  the  fame 
Angle  the  fame  way.  For  by  this  Definition  the  djitance  between  them  will  perpetually  be 
equalt*  and  confequently  they  will  never  come  nearer  together,  how  much,  or  which  way  foever 
they  fie  produced.  Andtheccnverfeof  it  will  bealfotrue*  Jf  two  Lines,  or  two  Superficies  be. 
Parallel,  an  d  a  ftraight.  line  be  drawn  from  one  ta  the  other,  any  other  fir  aight  line,  drawn s 
from  oneto  the  other  in  the  fame- Angle,  and  the  fame  way,  will  be  equall  to  it.  Ihisisma- 
nifeftly  trne,  and  fmoft  egregious  Profeilors)  new7,  at  leaft  to  you. 

And  thus  much  for  the  Dehnitions  placed  before  the  firft  of  Euclidcs  Elements. 

Before  the  third  of  his  Elements  is  this  Definition.  In  circulo  cequaliter  diftarea  centre 
reft#  linear  dicuntur,  cum  prependicularcs  qua  a  centro  in  ipfas  du.  untur  fmt  aquales.  In  a 
circle  two  ftraight  Lines  are  faid  to  be  equally  diftant  from  the  Center,  upon  which  the  perpen¬ 
diculars drawn  from  the  Center  are  equall.  This  is  true  ,  but  it  is  rather  an  Axiome  then  a 
Definition,  as  being  demonftrable  that  the  Perpendicular  is  the  meafure  cf  the  diftance  between  a 
Point  and  a  ftraight  or  crooked  Line.  ... 

Be.ore  the  fifth  Element  the  firft  Definition  is  of  a  Part.  Pars  eft  magnitu.io  magnitudinis , 
minor  majoris,  cum  minor  metitur  mayor  cm.  A  Partis  one  magnitude  of  another,  thcleJJ'c 
of  the  greater,  when  the  lefj'e  meafureth  the  greater.  From  which  Definition  it  followetb,that 
more  then  the  half  is  not  a  part  of  the  whole.  But  becaufe  Euclide  meaneth  here  an  Aliquot 
part,  as  a  half,  a  third,  or  a  fourth,  &c.  It  may  pafs  for  the  Definition  of  a  meafure  under  the 
name  of  part  j  asthus,<z  Mcajure  is  aPart  of  the  wh  Le,  when  multiplyed,  it  maybe  equall  to 
the  whole ,  though  properly  a  Meafure  is  externall  to  the  thing  meafured,  and  not  the  Aliquot 
part  it  felfj  but  equall  to  an  Aliquot  part. 

£ut  the  third  Definition  is  intolierable,It  is  the  definition  of  hoy®'}  in  Latin  Ratio, in  Englifti 
Proportion ,  in  this  manner,  \oy&  ifi  M'opiyiQav  opoyivav  rj  ^mA/KeTMTct  nfos 

ecAAMA a,  oroide  Ratio  eft  duarum  magnitudinum  cjufdem generis  muttta  quxdam  fecun- 

dum  quantitatem  babitudo .  Proportion  is  a  certain  mutuall  habitude  in  Quantity,  of  two  mag - 
4  1  nitudes 


nitndcs  ojthe  fme  hfink ,  one  to  Another .  Firft,  we  have  here  ignetm  per  ignotius  j  for  every 
man  underftandeth better  what  is  meant  b  ^Proportion  then  by  Habitude.  But  it  wasthephrale 

cf  the  Greeks  when  they  named  like  Proportions,  to  fay>  thcftrlf  to  the  fccond  %\fT(o$  » 

id  eft,  Itaje  habet,  and  in  Englifh,  is  as,  the  third  to  the  fourth.  A$  for  Exampie(in  the  Propor¬ 
tions  of  two  to  four,  and  three  to  fix)  to  fay  two  to  four  ovT&f  id  _  eft,  ita  fe  habet  , 
id  eft ,  is  as,  three  to  hx.  Prom  which  phrafe  Eiiclidc  made  this  his  Definition  of  Proportion  by 

rrota,  pficsis,  which  the  Latines  tranflate  quxdam  habit  udo.  Qu&dam  in  a  Definition  is  a-  moft 

c-ertair.  note  of  not  underftanding  the  word  defined  >  And  in  Oreek  'JoitL  is  much  worfe  S 

for  to  render  rightly  tlie^Greek  definition,  wearetoiayin  Englifh,  that.  Proportion  is  a  what- 
fhali-I-cali-it  ifneffe,  or  fonefs  of  two  magnitudes  8cc.  Then  which  nothing  can  be :more  un¬ 
worthy  of  Euc.idc.  It  is  asb'ad  as  any  thing  was  ever  faid  in  Geometry  by  Orontius,  or  by 
Dr.  IVallis,  That  Proportion  is  Quantity  compared}  that  is  to  fay,  little  or  great  in  refpestof 
fame  other  Quantity  (as  1  have  above  defined  it)  is  I  think,  intelligible. 

The  fourth'  is,  aWao>  U  /t  is  tv  n  jm  A oyvy  fyoiefni.  Propo  mo  verd  e(l  rationum 
fimilitudo.  Here  we  have  no  one  word  by  which  to  render  hvetKoyUftot  our  word  Proportion. , 

is  already  beftewed  upon  the  rendting  of  Ao>  ©*>  Neverthelefle  the  Greek  maybe  translated  into 
Englifh  thusj  Iterated.  Proportion  ifthofintiiitude  of  Proportions.  But  Iterated  Proportion  is 
the  lame  with  eaiem  Ratio-  To  what  purpefe  then  leiveth  the  fixth  Definition}  which  is  of 

eadem  RatMti  For  A  pcLXoyid,  zvA.eadem  Ratio,  and  Similituio  Rationum,  are  the  fame 
thing,  as  appeareth  by  Etididc  himfelf  i  where  he  defines  thofe  Quantities,  that  are  in  the  fame 

Proportion  .by  ctj/atA  oyov.  Therefore  the  fixth  Definition  is  but  &Lmma,md  aflumed  without 

demotlftration.  .  . 

'The  fourteenth,  Coripofitio  Ratiotiis  eft  funptio  Antecedents  cum  Conjequente,  ceuunius, 
ad  ipfum  confequentem.  To  Compound  Proportion,  is  to  tike  both  Antecedent,  and  Confe- 
auent  together,  as  one  magnitude,  and  compare  it  to  the  consequent,  Is  good  j  though  he  might 
have  compared  it  as  well  with  the  Antecedent  >  For  both  vvayes  it  had  been  a  Compontion  of 
Proportion.  We  are  to  note  here, that  the  Compcfition  defined  in  this  place  by  Euclide,  is  not 
adding  together  of  Proportions}  but  of  two  Quantities  that  have  Propoition.  And  therefore  it.  is. 
not  the  fame  'Gompofition  which  he  definetn  in  the  fourth  place  before  the  fixth  Element  3 
for  there  , 

He  defineth  the  addition  of  one  Proportion  to  another  Proportion  in  this  manner  A oy&  at 
\oyeoy  fvyHei£<jLt  A  iyiTaif,8>cc.A  Proportion  is  faidto  be  compounded  of  Proportions, when 
their  Quantities  multiplyei  into  one  another  make  a  Proportion ,  as  when  we  would  compound 
or  add  together,  the  Proportions, of  three  to  two,  and  ct  four  tofivt,we  mull  multiply  three  ana  four, 
which  maketh  twelve,  a nd  two  and  five  which  maketh  ten.  And  then  the  Proportion  of  twelve  to 
ten,  is  the  fum  of  the  Proportions,  or  three  to  two,  and  of  four  to  five ;  which  is  true  3  but  not  a  de¬ 
finition  ,  for  it  may  and  ought  to  be  demonftrated.  For  to  define  what  is  addition'  of  two  Pro¬ 
portions  (which  areal  vvayes  in  four  Quantities}  though  iometimes  one  of  them  be  twice  named) 
we  are  to  lay,  that  they  art-then  added  together  when  we  make  the  fecend  to  another  in  the  fame^ 

Proportion,  which  the  third  hath  to  the  fourth.  . 

And  thus  much  of  the  Definitions  j  of  which,  fome,  very  few,  you  fee  are  faulty  j  the  reit  ei¬ 
ther  accurate,  or  good  enough  if  well  interpreted.  For  before  the  reft  of  the  Elements  ail  are  accu¬ 
rate,  notwithfianding,  that  you  allow  not  for  good  any  definition  in  Geometry  that  hath  in  it  the 
word  motion',  of  which  there  be  divers  before  the  Eleventh  Element.  ButI  muft  here  put  you  in 
minde,  that  Geometry  being  a  Science,  and  all  Science  proceeding  from  a  precognition  of  caules, 
the  definition  of  a  Sphere,  and  alfo  of  a  Circle,  by  the  generation  of  it,  that  is  to  fay,  by  motion, 
f>  better  then  by  the  equality  of  diftance  from  a  Point  within.  .  . 


\ 


Lcflbtt  -2V'  T&rAlogifms,  & 

The  fo^nd  fort  of  Principles,  are  thofe  of  Conffru&ion,  ufua Uy  called  Poftulati,  or  Peti¬ 
tions-  For  as  for  thofe  nottones  communes,  called  Axiomes ,  they  arc  from  the  definitions  of 
their  terms  demonftqjale,  though  they  be  fo  evident  as  they  need  not  demonflration.  Thefe 

Petitions  zre  by  Euclidc  called  k'lTny.&TcL,  fuch  as  are  granted  by  favour,  that  is,  (imply  Peti¬ 
tions  whereas  by  Axiome  is '"under  flood  that  which  is  claimed  as  due.  So  that  between 
and  A’£THjUflt  there  is  this  other  difference,  that  this  later  is  (imply  a  Petition,  the  forma  a 
Petition  of  Right.  • 

Qt  Petitions  (imply,  the  firfiis,  That  from  any  Point  to  any  Point  mf  be  drawn  a  ft  night 
Line.  The  fccond,  That  a  finite  ftraigbt  Line  may  be  produced*  The  third,  That  Upon  any 
.Center }  at  any  diftanccmay  be  described  a  Circle.  All  which  are  both  evident,  andnecellary 
:©  be  granted.  * 

Andby  all  thefe.a  man  may  eafily  perceive  that  Euclide  in  the  definitions  of  a  Point,  a  Line, 
and  a  Superficies,  did  not  intend  that  a  Point  (hould  be  Nothing, or  a  Line  be  without  Latitude, 
or  a  Superficies  without  Thicknefs  j  for  if  he  did, his  Petitions  are  not  onely  unrcafonable  to  be 
granted,  but  alto  impoflible  to  be  performed.  For  Lines  are  not  drawn  but  by  Motion  j  and 
Motion  is  of  Body  only.  And  therefore  his  meaning  was,  that  .the  Quantity  of  a  Point,  the 
Lf'-aath  of  a  Line,and  the  Thicknets  of  a  Superficies  were  not  to  be  conftdered ,  that  Is  to  fay, 
not  to  b*.  reckoned  in  the  demonflration  oi  any  Theoreme  concerning .  the  Quantity  of  Bodies* 
either  inLength,.  Superficies,  or  .Solid,  7 


Of  the  Faults  that  Occurre  in  Demon- 

fixation. 

To  the  lame -egregious  Profeifors  of  the  Ma- 

themacicks  in  the  Univcrlity  of  Oxford, 


Lbs  s-o  n  LI. 

Here  be  but  two  caufes  from  which  can  fpring  an  error  in  the  demonflration  of  any  con- 
frM°n|in  3n^  t  C1CnCC  w^lat^oev  er*  And  thofe  are  Ignorance  or  want  of  under  Handing, 
rJjof  X1 fniC’  fjin  fhe  acldinS  t0Saher  °f  many  and  great  Numbers, he  cannot  fail, 

number  r  ~  Cr  °  :Addlt,on>  and  is  aifo  all  the  way  fo  carcfull,  as  not  to  mi flake  one 

Lo 1  ick  5  CC?rau0tKT^  loinany  Other  Science,  Jie  that  is  perfect  m  the  Rules  of 

ofUL,r  °TCl^i0V"hlSP^  3Snot  t0  Put  °ne  wort!  for  another,  can  never  fail 
TW§h  ck  thDU?b  notP-haPS  the. (hoi reft  and  cafiefl  demonflration. 
dein  D  U-CS  °  . 'mK0rUV atl0J?  arc  but  two  kindes ;  One,  that  the  Principles  be  true  an^ 
SZ  5h  f  fcthat  beneceflary.  And  of  true  and  eX  defi^ 

»Tnnc  bl  l  nh°ie  W£“h  dccW  thc  &&  «  generation  of  that  Subject,  whereofthe '  „oper 

For  Science  is  that  knowledge  which  iVc ^h^o^ 
j* .*  not  t  k  cauie  But  when  the  cauie  appeared)  not,  then  may,  or  rather  mufl  we  defia: 
w  no  ■  ■ n  property  of  the  Subject,  and  from  thence  derive  fome  pofliQe*  way,  or  waves  of  t^c 

^  -  •  ficntr 


IO 


P  ar  dog  i fins. 
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generation-.  And*  the  more  wades  of  generation  are  explicated,,  the  more  eafre  will  be  thedematK 
on  of  the  Realities,  j.  whereof  tome  aw  nsore  immediate  t©  «me,  lame  to  another  gene: adorn  He 


an  li'-IUYOU^d  Pciuu>  UC  Uic  juciuwl  iw*  w, 

undergo  a  greater  charge' then  he  could  cariy  through.  ---  ~ . *• . 0* 

tfe a-felr eoitchtficWj  nr?h  though  humane  frailty,  asbrh*  -arwafe,  ntore^ 


was  not  .  forced  to  uptl 

^fdSnitio^rrwIfofff.a-.w... — - — - — > . — © - -  -  u  * 

troubled  with  other  thoaghti,  <w  marc  to  ha&r  When  fctfWa?  iff  writing.  Such  -they, 

be  very  frequent,  are  not  attended  with  iframe,  as  being  common  to  all  men,  or  m  3tkl&  ug- 
W  then  the  fern*'*  e*s*pt  tb&i,  wkta  ti^i  r-^ltei^h she  fame  inot&er 

men.  For  tfc at  is  ins  ever y  man  intdtraMj ,  which  fee  caj&iiot  feasts  int  another,  But  to  ?hc- 
end  titatj  the  faults  of  both  binds  may  by  steryman  be  we&  liflukr^O^  «  Will  rm  be  arflifeto 
examine  them  by  fome  fuch  Demonftiarions,  as  are  publikely  extant.  And  for  this  ptftpofc  I 
will  take  fuch  as  are  in  mine  and  in  your  Books,  and  begin  with  yotfr  Elcwcbus  of  the  Geome¬ 
try  contained  in  my  Rook  cle  Cor  pore  >  to-which  1  will  alio  joyn  your  Book  lately  frt  forth  con- 
caning  the  Angle  of  Gen  toft,  Conique  fetfions ,  and  your  Avitbm  tim  In fi  niter  um  j  and 
then  examine  the  reft  of  my  Philo lophy,  and  yours  that- o^pugne  it.  For  I.  will  take  leave  to 
eonfrder  you  both  every  where, as  one  Author,beca:*fe  you  publikely  declare  your  approbation  of 
©ne  anothers  dedrine. 

My.  fir  ft  Definition  is  of  a  Line,  of  Length,  andcf  a  Point ;  The  nay  (day  1)  of  a,  Body 
moved*  in  which  magnitude  (though  it  alwayes  have  fome  magnitude)  knot  confdered ,  k 
called  a  Line-,  mi  the  (pace  gone  over  by  that,  motion ,  Length ,  or  one  and  afimple  Vimenfion, 
To  this  Definition  you  fay,  Firft,  what  Mathematician  did  ever  thus  define  s  Line  or  Length ? 
Whether  you  call  in  others  for  help  or  teftimony,it  is  not  done  like  a  Geometrician  j  for  they  ufe 

not  to  prove  their  conclulions  by  witnefies, but  relye  upon  the  ftren|th  of  their  own  reafon  j  and 

when  your  witndl.es  apfear ,  they  will  not  take  your  part.  Secondly,"  you  grant  that  what  I  Lay 
is  true,  but  pot  a  Drfiiirfioff.  But  fa  fell  yon  truly  "vtfhat  it  iS  which  we  call  a  Line,  is  to  de¬ 
fine  a  Line.  Why  then  is  not  this  a  Definition  ?  Bccaufe  (fay  you  in  the  firft  place,)  it  is  not 
dreciprocaUpropojition.  But  by  your  favour  it  is  recjprocail.  For  not  only  the  way  of  a  Bo¬ 
dy  whofe  Quantity  is  not  confidered,isa  Liney.  but  alfo  every  Line  is  (or*  may  be  conceived  to 
be)  the  way  of  a  Body  fo  moved.  And  if  you  object  that  there  is  a  difference  between  is  and 
may  be  conceited  to  bt^Eudide  whom  you  call  to  your  aidywill  be  againft  you  in  the  fourteenth 
Definition  before  his  eleventh  Element ,  Where  he  defirtesa  Sphere  juft  asconvertibly  as  I  de¬ 
fine  a  Line  j  except  you  think  the  Globes  of  the  Sun  and  Stars  cartnot  be  Globes,  unlels  they 
were  made  by  the  circumduction  of  a  Semicircle  j  And  again  in  the  eighteenth  definition,  which 
rs  of  a  Gone,  u-nkfs  you  admit  no  Figure  for  a  Cone,  which  is'not  generated  by  the  Revolu¬ 
tion  of  a  Triangle  j  And  again,  in  the  twentieth  Definition,  which  is  of  a* Cylinder,  except 
it  be  generated  by  the  circumvolution  of  a  Paralfcfogtam.  Euclfde  law  that  what  proper  pal- 
fion  loever  fhould  be.derived  from  theft  his  Definitions,  would  be  true  of  any  other  Cylinder, 
Sphere  >  or  Cone,  though  it  were  otherwife  generated.  And  the  defer  iption  of  the  generation 
of  any  one  being  by  the  imagination  applicable  to  all  (which  is  equivalent  ■  to  convertible)  he 
did  not  believe  that  any  rationatl  man  could  be  milled  by  learning  Logick,  to  be  offended  with 
itv.  Therefore  this  exception  proceedeth  from  want  of  underftanding,  that  is,  from  ignorance 
of.  the  nature,  and  ufe  ci  a  Definition. 

Aaain,  you  object  and  ask  What  need  is  there  of  motion^  or  of  Bo  dy  moved  t  to  malic  a  man 
underftani  what  ka  Line  ?  Are  not  Lines  in  a  Body  atreji^as  well  as  in  a  Body  moved  ?  And . 
is  not  th  e  di fiance  of  two  reftingpoints  Length ,  as  well  as  the  me  a  f are  of  thepaffage ?  Is  not 
Length  one  and  a. ftmplc  dimenfiw,  and  one anii  fimple  dimenfion  Line  ?  Why  then  k  no* 
Line  and  Length  all  one  ?  See  how  impertinent  theie  queftions  are.  Eudidedi fines  a  Sphere 
to  be  a  Solid  Figure  deferibed  by  the  revolution  of  a  Semicircle ,  about  the  unmoved  Diameter, 
Why  do  you  not  ash  what  need  there  is  to  the  under  padding  of  what  a  Sphere  is,  to  bring  m. 
the  muon  of  a  Semicircle !  Is  not. a  Sphere  to  be  under jlood  without  fuch  mitioni?  Is  not 
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the  Figure  [o  mxie,  a  Sphere  without  this  motion?  And  where  ke  defines  the  Axis  of  a  Sphere 
to  be  that  unmoved  Diameter-,  may  not  you  askjw-hether  there  be  no  Axis  of  a  Sphere,when  the 
whole  Sphere,  Diameter  and  all  is  in  motion^But  it  is  not  my  purpofe  to  defend  my  definition 
by  the  example  that  of  Enclitic,  Therefore  firft>I  fay, to  me  howfoever  it  may  be  to  others, it  was  fit 
to  de  fine  a  Line  by  Motion.For  the  generation  of  a  Line  is  the  Motion  that  deferibes  it.  And 
having  defined  Philofophy  in  the  beginning,  to  be  the  knowledge  of  the  properties  from  the 
generation,  it  was  fit  to  define  it  by  its  generation.  And  to  your  queftion,  Is  not  diftance 
Length?  lanfwer,  that  though  lometimes  diftance  be  equivalent  to  Length,  yet  certainly 
the  diftance  between  the  two  ends  of  a  thread  wound  up  into  a  Clew  is  not  the  length  of  the 
thread  ;  for  the  length  of  the  thread  is  equal!  to  all  the  windings  whereof  the  Clew  is  made. 
Rut  if  you  will  needs  have  diftance  and  length  to  be  fall  one^  tell  me  of  what,  the  di¬ 
ftance  between  any  two  Points  is  the  Length.  Is  it  not  the  length  of  the  way  ?  And  how  is  that 
called  Way,  which  is  not  defined  by  fome  motion  ?  And  have  not  fcverall  wayes  between  the 
fame  places,  as  by  Land  and  by  Water,  fcverall  lengths  ?  But  they  have  but  one  diftance,  be¬ 
caufe  the  diftance  is  the  fhorteft  way.  Therefore  between  the  length  of  the  Path,  and  the  di¬ 
ftance  of  the  Places,  there  is  a  reall  difference  in  this  cafe,  and  in  all  cafes  a  difference  of  the 
confidcration.  Your  obje&ion,  that  Line  is  Longitude,  proceeds  from  want  of  under  {lan¬ 
ding  Englifh.  Do  men  ever  ask  what  is  the  Line  of  a  thread,  or  rhe  Line  of  a  Table,  or  of  any 
other  Body?  Do  they  not  alwayes  ask  what  is  the  length  of  it?  And  why,  but  becaufe  they 
life  their  own  judgements,  nor  yet  corrupted  by  the  iubtilty  of  miftaken  Profefiors.  Euclidc 
defines  a  Line,  to  be  length  Without  breadth.  If  thofe  terms  be  all  one,  why  faid  he  not  that 
a  Line,  is  a  Line  without  breadth  ?  But  what  Definition  of  a  Line  give  you?  None.  Be 
contented  then  with  inch  asyoil  receive,  and  with  this  of  mine,  which  you  lhall  prefently  fee  is 
not  amifs. 

Your  next  objedions  are  to  my  Definition  of  a  Point.  Which  Definition  adhereth  to  the 
former  in  thefe  words,  and  the  Body  h  ( elf  is  called  a  Point.  Here  again  you  call  for  help; 
Quit  unquum  mortalitirfl,  (£pc.  IVhat  mortall  man ,  what  fober  man  did  ever  [o  Define  a 
Point  ?  ’Tis  well,  and  I  take  it  to  be  ah  honour  to  be  the  firft  that  do  fo.  But  what  objedion 
do  you  bring  againft  it  ?  This,  that  a  point  added  to  a  Point  (if  it  have  magnitude')  ma\es  it 
greater.  I  fay  it  doth  io,  but  then  prefently  it  lofeth  the  name  of  a  Point,  which  name  was  gi¬ 
ven  to  fignifie  that  it  was  not  the  meaning  of  him  th  at  us’d  it  in  demonftraticn,to  add/ubftrad, 
multiply,  divide,  or  any  way  compute  it.  Then  you  come  in  with  perhaps  y  ou  will  {ay  though 
it  have  magnitude ,  that  magditude  is  not  corfidercd.  You  need  not  fay  perhaps.  You  know 
I  affirm  it  j  and  therefore  your  Argument  might  have  been  left  cut,  but  that  it  gave  you  c c- 
cafion  of  a  digreftion  into  feurvie  language. 

And  whereas  you  ask  why  I  defined  not  a  Point  thus,  Punffum  eft  corpus  quod  non  confide - 
ratur  Cjfe  corpus,  tj*  m  *gnura  quod  non  confidcratur  ejjc  magnum.  I  will  tell  you  why.  Firft, 
becaufe  it  is  not  Latine.  Secondly,  becaufe  when  I  hail. defined  it'  by  corpus,  there  was  no  nc.d 
to  Define  it  again  by  magnum.  I  uiulerftand  very  well  this  language,  Pufictum  cjf  corpus,  quod 
non  confilcraiur  ut  corpus.  A  Point  is  a  Body  not  confidered'  as  Body.  But  PUnchm .  c  U  coo  - 
pus,  quod  non  confi  ieratilr  ejje  corpus,  vcl  ejfc  magnum,  is  not  Latine,  nor  the  verfion  of  it,  A 
Point  is  a  Body  which  is  not  confidered  to  be  a  Body,  Englifh.  My  Definition  was,  that  a 
Point  is  that  Body  whefe' magnitude'  is  not  ednfukred,  not  leckbrftd,  not  put  to  account  in 
Demonfttatio.n.  And  I  exemplified  the  fame  by  the  Body  cf  the  Earth  deferibirtg  the  Ediptique 
Line }  becaufe  the  magnitude  Is  not  the.  edeck  oiled  nor  charger!)  tht-Eccliptique  Line  with  any 
breadth.  But  I  perceive  you  und'erftand  not  what  the  Wtfrd  confidtr  avion  figniheth,  but  take 
it  for  companion  or  relation  >  and  fay  I  ought  to  define  a  Point  ivmj5ty,  and  riot  by  relation  to 
a  greater  Body )  as  if  to  reckon,  and  to  compare  were  the  fame  thifi'g*.  Ofnf.ta  mi  hi  (faith  Ci¬ 
cero)  provifx  &  coufdcrxta  junt.  \  have  provided  and  reckoned  every  thing.  There  is  a 
great  difference  between  Reckoning  and  Relation. 

A  sain,  you  ask  why  Corpus  moturn,  a  Body  moved.  Ik  ttli  vmr,  becaufe  ike-  rherien  watf 
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necdTary  for  the  generation  of  a  Line.  And  though  after  the  generation  of  the  Line,  the  Point 
should  reft,  yet  it  is  not  ncccftaty  from  this  Definition  that*.  it  should  be  no  mote  a  Point  j  net 
when  Euclide  defines  a  Sphere  by  the  cfrcurndu&ion  of  a  Semicircle  upon  an  Axis  that  reftetb, 
doth  it  follow  from  thence  when  the  Sphere,  Axis,  Center  and  all  fas  that  cf  the  Earth )  Is 
moved  from  place  to  place,  that  it  is  no  moiean  Axis. 

Laftly,  you  cbjed  that  motion  is  accidentary  to  a  Point ,  and  consequently  not  cffcntiall ,  net 
to  be  put  into  the  Definition.  And  is  not  the  circumdudion  of  a  Semicircle  acctucntary  to  a 
Sphere  ?  CX  do  you  chink  the  Sphere  of  the  Sun  was  generated  by  the  revolution  of  .  a  Semi¬ 
circle  ?  And  yet  it  was  thought  no  fault  in  Euclide  to  put  that  motion  into  the  Definition  of 
a  Sphere. . 

The  conceit  you  have  concerning  Definitions,  that  they  muft  explicate  the  eflcncc  of  the 
thing  defined ,  and  muft  confift  of  a  genus ,  and  a  difference ,is  not  fo  univerlally  true  as  ycu  are 
made  believe,  or  elfe  there  be.  very  many  infiifficient  Definitions  that  pals  for  goc-d  with  ycu 
in  Euclide.  You  are  much  deceived  if  you  think  thefe  wciull  notions  of  yours,  and  the  Lan¬ 
ge  aee  that  doth  every 'where  accompany  them,  (hew  handfomely  together. Or  that  luch  grounds  as 
thele  be  able  to  fuftain  fo  many,  and  fo  haughty  reproaches  as  you  advance  upon  them,  fo  as 
they  fall  not  (as  you  (hall  fee  immediately)  upon  your  own  head.  I  lay  a  point  hath  Quantity, 
but  not  to  be  reckoned  in  Dsmonftrating  the.properties^  ot  Lines,  Solids,  or  Superficies  j  You 
fay  it  hath  nc  Quantity  at  all,sbut  is  plainly  Nothing. .. 

The  firft  of  the  Petitions  of  Euclide  is,  that  a  Line  may  be  drawn,  from  Point  to  Point  at 
ary  di fiance.  The  fecond,  that  a  ftraight  Line  may  be  produced.  .  The.  third,  that  on  any 

Center  a  circle  may  be  dtferibed  at  any  dijtance.  And  the  eighth  Axiome  (which  Sir  H.  S avile 
cbferves  to  be  the  foundation  of  all  Geometry)  is  this,  <^uat  fibi  mutuo  congruunt ,  (£c.  Tbofe 
things  that  arc  apply cd  one  to  another  in  all  Points ,  arc  equall.  All  or  any  of  thefe  Principles 
being  taken  away,  there  is  not  in  Euclide  one  Propofition  Demonftratcd,  or  Demonft  able.  If  a 
Point  have  not  Quantity,  a  Line  can  have  no  Latitude  j  andbecaule  a  Line  is  not  drawn  but 
by  motion,  by.motioiv  of  a  Body,  and  Body  imprinteth  Latitude  all  the  way,  it  is  impcflihle  to 
draw  or  produce  a  ftraight  Line,  or  to  deferibe  a  circular  Line  without  Latitude.  Alfo  if  a  Line 
haye  no  Latitude,  one  ftraight  Line  cannot  be  applyed  to  another.  To  them  therefore  that  deny 
a  Pnint  to  have  Quantity,  that  is,,  a  Line  to  have  Latitude,  the  forenamed  Principles  are  not 
poffible,  and £onfcqucntly  no  propofition  in  Geometry  is  demonftrated,  or  demonftrablc.  -  You 
therefore  that  deny,  a  Point  to  have  Quantity,  and  a  Line  to  have  Beadth,  1  arc;  nothing  at  all 
of  the  Science  of  Geometry.  The  praCtife  you  may  have;  but  fo  hath  any  man  that  hathlearned 
the  bare  Propcfitions  by  heart  j  but  they  arenot  fit  to  be  Profellors  either  of  Georfietry,  or  of 
any  other  Science  that  dependeth  on  it.  Some  man  perhaps  may'fay  that  this  controve.fie  is 
not  much  worth,  and  that  we  both  mean  the  lame  thing.  But  that  man  (though  in  other  things 
prudent  enough)  knoweth  little  of  Science  and  Dempnftration.  For  Definitions  are  not  oneiy 
ufed  to  give.us  the  Notions  of  thofe  things  whofe  appellations  are  defined  j  for  many  times  they 
that;  have  no  Science  haye  the  Ideas  of  things  more  perfect  then  fuch  as  are  raifed  by  Definitions. 
As. who  js  there  that  imdcrftandeth  not  better  what  a  ftraight  Line  is,  or  what  Proportion  is,  - 
and  what  niany  other,  things  are  without  Definition,  then  fome  that  let  down  the  Definitions 
of  them.  But  their  ufe  is,  when  they  are  truly  and,  clearly  made,  to  draw  Arguments  from 
them  for  the  Conclyfions  to  be  proved.  And  therefore  you  that  in  ypur  following  cenfures  of 
my.  Geometry,  .take  your  Argument  fo  often  from  this,  That  a  Point  is  nothing,  and  fo  often 
revile  me  for,  the  contrary,  arc  not  to  be  allowed  fuch  an  excufc.  He  that  is  here  m-iftaken,  is  not 
to  be  called  Negligent  in  his  Exprefllon,  but  Ignorant  of  the  Science. 

In  the  next  place,  you  take  exceptions  to  my  Definition  of  Equall  Bodies, which  is  this,Co>'- 
pora  aqualiajunt  qu&  eujiicm  locum  poffidere  pojjunt. Equall  bodi es  are  tbofe  which  may  have  the 
fatfcpjace.  To  which  you  objed  impertinently,  that  I  may  as^vell  define  a  man  to  be  He  that 
may  be  Prince  of  Tranfflvanii,  Wittily,  as  you  count  wit.  Formerly,  in  every  Definition,  ycu 
Otfded  anExpUcatioiiof  the  E&n<&  You  are  .therefore  of  ©pinion  that  the  Poft&ility  of  be- 
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trig  Prince  otTranfilvinia,  is  no  Ids  Eficntiali  to  a  771111,  then  the  Poifibility  cf  the  bcimz  of 
two  Bodies  fucceilivdy  in  the  lame  place,  is  Eilentiall  to  Bodies  e quill. 

You  take  no  notice  of  the  twenty  third  Article  of  this  lame  Chapter,  where  I  define  what 
it  is  we  call  Eflence ;  namely,  that  Accident/or  which  we  give  the  thing  its  name.  As  the  El- 
fence  of  a  man  is  his  Capacity  of  reafoning,  the  Eflence  ot  a  white-body,  whitenefs,  &c.  be- 
caUle  we  give  the  name  ot  man  to  fuch  Bodies  as  are  capable  of  Realoning,  for  that  their  capa¬ 
city  j  and  the  name  of  White  to  fuch  Bodies  as.  have  that  colour, for  that  colour.  Let  us  now 
examine  why  it  is  that  men  fay  Bodies  are  one  to  another  Equall  3  and  thereby  welhail  be  able 
to  determine  whether  the  pefsibitity  of  having  the  fame  place,  be  Eficntiali  or  not  to  Bodies 
eqiull,  and  confequently  whether  this  Definition  be  foiike  to  the  Defining  of  a  man  by  the 
Pofsibility  of  being  Prince  of  Tranfilvania ,  as  you  fay  it  is.  There  is  no  man  (befides  fuch 
Egregious-Geometricians  as  your  lelves)  that  inq.uireth  the.  equality  of  two  bodies,  but  by 
meafureAnd  for  Liquid  Bodies,  or  the  Aggregates  of  innumerable  fmali  Bedims, men  (men  I  lay) 
meafure  them  by  putting  them  one  after  another  into  the  fame  veiled,  that  is  to  fay,  into  the- 
fatne  place  (as  Ariflotle  defines  place)  or  into  the  fpace  determined  by  the  vefiell,  as  -I  -define 
place.  And  the  Bodies  that  fo  fill  the  veiled,  they  acknowledge,  and  receive  for  equall.  But 
though,  when  hard  Bodies  cannot  be  fo  meafured,  without  the  incommodity ,  or  trouble  of  al¬ 
tering  their  Figure,  they  then  enquire  (it  the  Bodies  are  both  of  the  fame  kind)  their.equa- 
ihy  by  weight  ,  knowing  (without  your  teaching)  that  equall  bodies  of  the  fame  nature,  weigh 
Proportionably  to  their  magnitudes  J  yetthey  do  it  not  for  fear  of  miffing  of  the  equality,  but* 
to  avoid  inconvenience,  or  trouble  But  you,  (you  I  fay)  that  have  no  Definition  of  Equal's, 
neither  received  from  others,  nor  framed  by  your  felves,  out  of  your  {hallow  meditation,  and 
deep  conceit  of  your  own  Wits,  contend  againft  the  coinmoa  light  of  Nature.  So  much  is  un- 
heedy  learning  a  hinderanceto  the  knowledge  of  the  truth,  and  cliangeth  into  Elves  thole  -that 
were  beginning  to  be  men. 

Again,,  when  men  inquire  the  equality  of  two  Bodies  in  length,  they  meafure  them  by  a  com¬ 
mon  meafure  3  in  which  meafure  they  coniider  neither  breadth  nor  thicknefs,  but  hew  the 
length  of  it  agreettufirft,  with  the  length  of  one  of  the  Bodies,  then  with  the  length  of  the 
other.  Aftd  both  the  Bodies  whofc  lengths  are  meafured,  arc  lucceffively  in  the  fame  place  under - 
their  common  meafure.  Place  therefore  in  Lines  alfo  ,  is  the  proper  Index  and  dilcoverer  of 
Equality,  and  Inequality.  And  as  inlength>fo  it  is  in  breadth  and  thicknefs,  which  are 
but  Lengths  otherwife  taken  in  the  fame  Solid  Body.  But  now  when  we  come  from  this  Equa-' 
lity,  analnequality  of  Lengths  known  by  meafure,  to  determine  the  Proportions  of  Superficies,  - 
and  of  Solids,  by  ratiocination,  then  it  is  that  we  enter  into  Geometry  3  for  the  making  of  Dc~* 
finitions*  in  whatfoever  Science  they  are  to  be  ufed,  is  that  which  we  call  Pbilof  opbiafrinu.-  It--  ••• 
is  not  the  work  of  a  Geometrician,  as  a  Geometrician,  to  Define  what  is  Equality,  or  Propor¬ 
tion,  or  any  other  word  he  ufeth,  though  it  be  the  work  of  the  fame  man,  as  a  man.  His  Gee- 
metricall  part  is,  To  draw  from  them,  as  many  true  and  ufefull  Tbeorcmes  as  he  cam  « 

You  object  fecondly.  That  a  Pyiamis  may  be  equall  to  a  Cube,  whiiif  it  is  a  Pytamis. Trite r 
And  fo  aifa  whiift  it  is  a  Pyramis  it  hath  a  pofiibility  by  flexion  and  tranlpofition -of  pans  to 
become  a  Cube,  and  to  be  put  into  the  pbee  where  another  Cube^equalLto  it  was  before.  This 
is  to  argue  like  a  child  that  hath  not  yet  the  perfect  under  Handing  cf  any  Language. 

In  the  third  and  fourth  objection,  you  teach  me  to  define  Equall  Bodies  (it  1  will  needs  dc-  - 
fine  them  by  place )  by  the  Equality  of  place. ,  and  to  fay  that  Bodies  are  Eqiull  that  have  E  quill- 
places.  Teach  others,  if  you  can,  to  meafure  their -grain,  not  by- .the  lame,  but  Equall  - 
Bufhels. 

In  the  fifth  obj  eft  ion,  you  except  againft  the  word  can,*  in  that  I  Tay«thar£odic$  are  Equally 
which  can  fill  the  fame  place.  For  the  greater  Body  can  ( you  fay)  fill  tfie  place  of  the  lels,th ougl> 
not  recipffceally  the  lefs  of  the  greater  3  It  is  true,  that  though  the  place  ot  the  Id's,  edn  never  bo- 
the  place  of  the  greate  r  yet  it  may  be  filled  by  a  part  of  the  greater.  But  ’tis  not  then  the  gica- 
isr  Body  that  fillet h  the  place  of  the  lefs,  but  .a  part  of  it,  that  is  to  fay,  a  lefs  Body.  Howlocvec- 


% 


*4 


'Ptfidbpifms* 

cJ  t 


Leflbn  2. 


tajse  away  ftonTimple  men  this  ftraw  they  ftumbleat,  I  have  now  put  the  Definition  of  Equal 
Bodies  into  thefe  words,  E'pdl.  Bodies  arc thefe  whereof  every  one  can  fill  the  place  of  every 
'  vtber.  And  if  my  Definition  cifpleafe  you,  propound  your  own,  either  of  E  quail  Bodies,  or  of 
EquaU  fimply.  B  it  you  have  none.  Take  therefore  this  of  mine. 

The  lixth  is  a  very  admirable  ex  cep;  ] on,  What  ( lay  you)  if  the  fame  Body  can  fometimes 

t  Ac  Up  a  greater,  fometimes  a  kjfer  placets  by  Rarefaction  and  Candenfatio »?  I  underftand 
very  well  that  Bodies  1113 y  be  iomtimes  thinand  fometimes  thick,  as  they  chance  to  Band  defer 
together,  or  further  from  one  another.  So  in  tiie  Mat  hema  tick -Schools,  when  you  read  your  Lear¬ 
ned  Lcdures,you  have  a  thick  .or  thronging  Audience  of  Difcipks,  which  in  a  great  Church, 
would  be  but  a  very  thin  company.  1  underhand  how  thick  and  chin  may  be  attributed  to  bo^ 
dies  in  the  Pi  mall,  as  to  a  company,  but  I  underhand  not  how  any  one  of  them  is  thicker  in  the 
School,  then  in  the  Church  5  or  how  anyone  of  them  taketli  up  a  greater  room  in  the  Schoo1 
(when  he  an  get  in)  then  in  theitreet.  Pori  conceive  the  Dimensions  of  the  Body., and  of  the 
Race,  whether  the  place  be  filled  with  Gold  or  with  Air, to  be  coinci  lent  and  the  fames  and  confe- 
quently  both  the  Quantity  of  the  Air,  and  the  Quantity  of  the  Gold  to  be  feveraliy  equall  to 
the  Quantity  oft  fie  places  and  therefore  alfo  (by  die  firft  Axiome  of Euvlide)  equall  to  one  an- 
°tfici  x  infomuch,  as  if  the  fame  Air  fhould  be  by  Condensation  contained  in  a  part  of  the  place 
it  had,  the  dimenfions  of  it  would  be  the  fame  with  the  dimenfions  of  part  of  the  place,  that 
is,  tfiouli  be  lefs  then  they  were,  and  by  conference  the  Quantity  Ids.  And  then  either  the  fame 
body  mait  be  lefs  alfo,  or  we  muft  make  a  difference  between  greater  Bodies,  and  Bodies  of  greater 
Quantity  >  which  no  man  doth  that  hath  not  loft  his  wits  by  milling  them  with  abfurd  teach¬ 
ers.  When  you  receive  Salary,  if  the  Steward  give  you  for  every  fhtlling  a  piece  of  fix  pence 
and  then  fay,  every  (hilling  is  ^  condenfed  into  the  room  of  a  fix  pence,  I  "believe  you  would  like 
this  Doctrine  of  yours  much  the  worfe.  You  fee  how  by  your  ignorance  you.  confound  the  af¬ 
fairs  of  mankind,  as  far  forth  as  they  give  credit  to  your  opinions,  though  k  be  but  little.  For 
nature  abhor  res  even  empty  words,  fuch  as  are  (in  the  meaning  you  afiign.them)  Rarefying  and 
Con  '.enfing.  And  you  would  be  as  well  underftood  if  you  lh.ould  fay  ('coining  words  by  your  own 
power)  that  the  lame  B'idy  might  take  up  fometimes  a  greater,  fometi  mes  a  idler  place,7  by  Wal- 

Inaction  and  Wardenfction,  as  by  Rarefa&ion  and  Conienfation.  You  .  fee  how  admirable  this 
youncbjoftion  is. 

In  the  ieventh  objedion  you  bewray  another  kind  of  Ignorance,  which  is  the  Rngfcmce  of 
what  are  the  proper  works  of  the  feverail  parts  of  Philofophy.  Though  it  were  out  of  doubt  (fay 
you  jtbat  tje  j  ame  Body  cannot  have  [ever  al  Magnitudes -yet  feeing  it  ismattcrof  Natural  Phi- 
iojophy,  nor  hath  any  thing  to  do  with  theprefent  bufinejs,  to  wbatpnrpofe  is  it  to  mention  it 
in  a  Mathematic  all  Definition  ?  It  feems  by  this,  that  all  this  while  you  think  it  is  a  piece  of 
the  Geometry  of  Euelide,  no  lefs  to  make  the  Definitions  he  ufeth,  then  to  infer  from  them 
the  Theorems  he  demonftrateth.  Which  is  not  true.  For  he  that  teileth  you  in  what  fenfe  you 
are  to  take  the  Appe  lotions  of  thefe  things  which  he  nameth  in  his  difeourfe,  teackth  you  hut 
,  Language,  tiiat  afterwards  he  may  teach  you  his  Art.  But  teaching  cf  Language  is  not  Ma- 
thematick,  nor  Logick,  nor  Phylick,  nor  any  other  Science  5  and  therefore  to  call  a  Definition 
Aan^UaV  Mathematical!,  or  Phylieall,  is  a  mark  of  Ignorance  (in  a  PrcfefToi)  unexcufable. 
All  DoCtnne  begins  at  the  underftanding  of  words,  and  proceeds  by  Reafoning  till  it  conclude 
in  Science.  He  that  will  learn  Geometry  muft  underftand  the  Termes  before  lie  be^in,  which 
that  he  may  do,  the  Maftcr  demonftrateth  nothing,  but  ufeth  his  Naturall  prudence  onely,  as 
all  men  do,when  they  endeavour  to  make  their  meaning  clearly  known. For  wands  underftood  are 

bv'lt  the. aild  n?  Fan  tbe  harveft  of  Philofophy.  And  this  feed  was  it,  which  Arifiotle 
went  about  to  low  in  his  twelve  Books  of  Metaphyficks,  and  in  his  eight  Books  concerning  the 
Hearing  ot  Naturall  Philofophy.  And  in  thefe  Books  lie  defineth  Time,  Place,  Subftanc°e  or 
biience,  Quantity,  Relation,  &c.  that  from  thence  might  be  taken  the  Definitions  of  the  moll 
gene. all  words  ler  Principles  in  the  feverail  parts  of  Science.  So  that  all  Definitions  proaed 
om  common  undciftinding  i  of  which,  .if  any  man.  rightly  write,  he  may  properly  call  his 
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writing  Philofopkia  prima,i\m  is,  the  Seeds,  or  the  Grounds  of  Phifofeph  j:-  Andthisis  the 
Method  I  have  uicd,  denning  Place,  Magnitude,  and  the  other  the  ffioft  gcricrail  Appellations 
in  that  fart  which  I  intide  Philo fopbia  prma&n  you  new  not  tinderfhnding  this,  talk  of  Ma¬ 
thematic  all  D'rmitions.  You  will  fey  perhaps  that  others  do  the  feme  as  We  J  as  you.  It  may 
be  fo.  But  the  appcacldog  ot  others^dpes  not  make  your  ignorance  the  kfs. 

In  the  eighth  place  you  objeitT not,  but  ask  me  why  1.  define  equall  Bodies  apart.  I  will  tell 
you.  Became  all  other  things  which  are  laid- to  be  equall,  are  fa  id  to  be  fo,  from  the  ecpuality  o  t 
Bodies  >  as  two  lines  are  feid  to  be  equally  when  they  be  coincident  With  the  Length  cf  one  and 
the  fame  Body  >  arkleqoail  Times,  which  are  meafured  by  equall  Lengths  of  Body,  by  the 
fame  Motion,  Andthere-aionis,  becaufe  there  is  no  Subject  of  Quantity,  or  of  Equality,  or 
of  any  other  accident  but  Body  $  all  which  I  thought  certainly  was  evident  enough  to  any  un¬ 
corrupted  Judgement  ;  and  therefore,  that  I  needed  &  ft  to  define  Equality  in  the  Subjeft  there¬ 
of,  which  is  Body  ,  and  then  to  declare  in  what  fenfe  it  was  attributed  to  Time,  Motion,  and 
other  things  that  are  not  Body. 

^  The  ninth  objection  is  an  egregious  cav  ill.  Having  fet  down  the  Definition  of  Equall  Bo* 
dies,  Tconfioered  that  fbme  men  might  not  allow  the  attribute  of  Equality  to  any  things,  but 
thofe  which  are  the  Subjects  of  Quantity,  becaulc  there  is  no  Equality,  but  in  refpedt  of  Quan¬ 
tity.  And  to  fpeak  rigidly.  Magnum  i^Magnitudo  are  not  the  fame  thing  j  tor  that  which 
is  great,  is  properly  a  Body,  whereof  greatnds  is  an  Accident.  In  what  fenfe  therefore  ('might 
you  objedt)  can  an  Accident  have  Quantity  ?  For  their  fakes  therefore  that  have  not  Judge¬ 
ment  enough  to  perceive  in  what  lente  men  fay  the  Length  is  fo  Lon?,  or  the  Superficies  fo 
broad,  Sec.  I  added  thefe  words,  Extern  rxtionc  {qua  f cilicet  corpora  ctiaintur  ctqualia )  Mag- 
nituio  Magnitudini  aquxlis  dicitur,i hat  is,  in  the  fame  manner  fias  Bodies  are  fxid  to  be  equal , 
their  magnitudes  alfo  are  [aid  to  be  equalL  Which  is  no  more  then  to  fay,  when  Bodies  are 
Equali,  their  Magnitudes  alfo  are  called  E quail.  When  Bodies  arcEquall  in  Length ,  their 
Lengths  are  alfo  called  Equall.  And  when  Bodies  arc  E quail  in  Superficies,  their  Superfi¬ 
cies  arealfo  called  E quail.  All  which  is  common  l'pecch,  as  well  amongft  Mathematicians, 
as  amongit  common  people  J  and  (though  improper)  cannot  be  altered,  nor  needeth  to  be  al¬ 
tered  to  intelligent  men.  Neverthelefs  I  did  think  fit  to  put  in  that  claufe,  that  men  might 
know  what  it  is  we  call  Equality,  as  well  imMagnitudes  as-in  Magnis,  that  is,  in  Bodies  .Which 
you  fo  interpret,  as  if  it  bore  this  fenfe,  that  when  Bo  lies  are  Equall ,  their  Superficies  alfo, 
muft  be  Equall,  contrary  to  your  own  knowledge,  onely  to  take  hold  of  a  new  cccahon  cf  revi¬ 
ling.  How  unhandfome,  and  unmanly  this  is,  I  leave  to  be  judged  byany  Reader  that  hath  had 
the  fortune  to  fee  the  world,  and  converle  with  honeft  men. 

Agadnft  the  fourteenth  Article,  where  I  prove  that  the  fame  Body  hath  alwayes  the  fame 
magnitude,  you  objed  nothing  but  this,  that  though  it  be  granted,  that'  the  fxnie  Bo  7  hath 
the  fame  magnitude,  while  it  re jictb,  yet  I  bring  nothing  to  prove  that  when  it  chan  get h  s 
place,  it  may  not  alfo  change  its  Magnitude  by-  being  enlarged  or  contracted.  There  is  no 
doubt,  but  to  a  Body  (whether  at  reft  or  in  motion Jmore  Body  may  be  adieJ,cr  part  of  k  taken 
away.  But  then  it  is  not  the  fame  Body,  unlefs  the  Whole,  and  the  Part  be  all  ore.  If  the 
Schools  had  not  let  your  wit  awry,  you  could  never  have  been  fo  ft  up  id  as  not  to  fee  the  weak- 
nefs  of  luch  objections.  That  which  you  add  in  the  end  of  your  objections  to  this  eighth  Chap¬ 
ter,  that  I  allow  notEudidc  this  Axiom  gratis,  that,  the  Whole  is  greater  then  a  Part,  yen 
know  to  beumtrue. 

At  my  eleventh  Chapter,  you  enter  into  difpute  with  me,  about  the  nature  of  pfopertion. 
Upon  the  truth  of  your  Do&rine  therein,and  partly  upon  the  truth  of  your  opinions  concerning  *  . 
the  Definitions  of  a  Point,  and  of  a  Line,  dependeth  the  QUeftion  whether  you  have  any  Gee— 
metryjor  none  >  and  the  truth  of  all  the  Demonftrations  you  have  in  your  ether  Bocks, namely, 
of  the  Angle  of  Contatf,  and  Arithmetics  Infin-ttorum.  Here  J  lay  you  eater,  how  you  wid¬ 
get  our  (your  reputation  favea )  we  fhall  fee  hereafter. 

When  a  man  asket-h  what  Proportion  oik  Quantity  hath  to  pother,  he  asketbhow  great  or - 

hem 
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how  little  the  oae  is  comparatively  to,  or  iajrape&  of  the  orhcr.Whca  a  geometrician  prefixed 
before  his  Dcinonilrations  a  action,  he  doth  itnotas.a  part  of  hi* Geometry,  but  of  natu- 
13  1  cy  K  Cnc:  ?  t(?be  demonfrratedby  Argument,  but  to  be  underftood  in  underftandin^  the 
^n^uage  vvherem  it  is  fee  down  j  though  the  matter  may  neverthekfs  (if  b hides  Geometry 
he  hav  e  wit)  be  ot  tome  help  to  his  Ddc iple  to  make  him  unierfbnd  it  the  fooner.  But  when 
uiere  is  no  ligmheant  Definition  prefixed  (as  in  this  cafe,  where  Eucliies Definition  of  Propor¬ 
tion,  Hat  it  is  a  rnmjbicfh  hibitu.ik  oftm  ^tmmics,  &c.  is  in  fignificant,  and  yoi/al- 
ledge  no  othci )  every  one  that  will  learn  Geometry,  mult  gather  the  Definition  from  obfervin^ 
how  the  woru  to  be  dehned  is  moft  conftantiy  ufed  in  common  fpeech.  But  in  common  fpecch 
ii  a  man  mail  ask  how  much  (tor  example)  is  hx  in  refped  of  four,  and  one  man  anfwer  that  it  * 
is  greater  by  two,  an  1  another  that  it  is  greater  by  Half  of  four ,  or  •  by  a  third  of  fix  ,  he’ 
that  asked  the  quel,  ion ,  will  be  fatisfied  by  one  of  them,  though  perhaps  by  one  of  them  now, 
and  by  the  other  another  time,  as  being  the  onely  man  that  knoweth  why  he  himfelf  did  ask  the  ’ 
Queihon.  But  it  a  man  rtiould  anfwer,  as  you  would  do,  that  the  Proportion  of  fix  to  two  is  of 
thele  numbers,  a  cer  tain  Quotient,  he  would  receive,  but.  little  fatisfaetion.  Between  the  faid 

411S  •^3n5,  ^ow  much  is  Iix  m  ldP^  of  four  ?,  there  is  this  difference.  He  that 

an  waeth  that  it  is  more  by  two,  compare th  not  two  with  four.nor  with  fix,  for  two  is  the  name 
of  a  (quantity  ab.plute..  But  he  .that  anivvereth  it  is  mote  by  half  cf  four,  or  by  a  third' of  fix, 

difeins  QHantiti£s- For  thi;'ds)!&cj  « 

From  bavee , tee  arifalt  vo  Species  or  kinds  of  (Ratio)  Proportion,  into  which  the°ei*- 
WJ:lt  p,0fonio’t™  aylejivKied.  I'he  one  whereof  (namely,  that  wherein  the  Difference 
unotcompted with etther  of the differing Quantities)  is  called  (Rath  Arnbmcuca)  Adt 

“I  TT  5  -the  ?*? '■(■  **"  (actmetriu  )  Geometrical!  Protirdon  , 
ai.d  fb.caule  this  latter  is  onely  taken  notice  of  by  the  name  of  Proportion)  fimnly^pra(,5r_ 

d?hn£d P^,0",on’f:1'aP- 1  >•  Anikin  this  manner.  Ratio 

Vf  tfc  to  //,/  P roponm  is  the  RHathn 

J  f  ^  '  f  "  Magnitude}  having  immediately  before  defined  Refe¬ 

rs  5  Antecedent,  and  Consequent  in  the  lame  Article,  and  by  way  of  explication  added,  that 
“  dfcbu’ that  o,rf  the  Quantities  Is  /quail  l  theothalct- 

tiotofthefta.  iTSaf  ^eQil“tity  exceeded  by  it.  And  for  exemplifica- 

/XS \!,3‘ f  funta'’^"h' ftoportion_ofth.ee  to  two,  was  that  three  exceeded 
not  thL  }  1  "0t  tha7hc  U?,ty,’  or  the  diftcrcncc  whatfoever  it  were,  was  their  pro- 

LJw  r i  y;  ,0™c,:7  another  by  Unit},  is  not  the  fame  tiling.  This  is  deer  enough 

tootheis.  Let  us  therefore  fee  why  it  is  not  lo  to  you.  Youfayl  make  Proportion  to  conlSl 
...  that  which  remameth  after  the  lefler  Quantity  is  fubitraded  out  of  the  greater ;  Tnd  ttet  you 

V*  to.  Jn  ,t  ie  QH.odCflt,  when  one  number  is  divided  by  the  other.  Wherein  you  are 
mi  a  en,  iff,  in  that  you  lay  I  make  the  Proportion  to  confift  in  the  Remainder.  Fori  make 
to  coniiftin  the  ad  ot  exceeding,  or  of  being  exceeded,  or  of  b:in>  equal! ;  whereas  th-  Re¬ 
mainder  is  alwayes  an  abfolutc  Quantity,  and  Sever  a  Proportion.  To  k  more  /r  iff  then  an^- 
r  KJ  ',l^m  'r.  /  wo,  is  not  the  number  two;  Likcwile  to  be  equall  to  two,  where  the  difference 

lie  oS„/  rh,3tr^?  ,  A°?hl’  I0*  milhk‘ in  **  ^nTon  confithdl 
n  ■  '-c  dlvlde  twenty  by  hve,  the  (quotient  is  four.  Is  it  not  abfurd  to  fav  that  the 

Proportion  effiveto  twenty,  oroftwemy  to  is  four  >  You  may  fay  the  lWtion  of  fv- 
r  o  twenty,  is  the  lroportion  of  one  to  tour;  Andfo  fay.L  And  you  may  therefore  alto  fav  that 

the  Proportion  ofone  to  four  is  a  meafure  n(Vh,  tw  „„  ™  „c  L. .  L  0  C  ?“?  ul>  th?.c 


Bat  as  the  C^otient  giveth  us'a  m^u^of  the^roportioitoff  thT* Diffdend'to*tlK  'Div^r’i 
AXIkdl.  P°r  "5  0  all° thC  Rcmaiade^  Subfta&ion  is  the  meafure  of  R^r'tio 
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You  objcft  in  the  next  place,  That  if  the  Proportion  of  one  Quantity  to  another  be  n  thing 
but  the  exccfs  or  defect  then,  wberefoever  the  Excefs  or  Dcfctt  is  the  fame*  there  the  Pycpot- 
tion  is  the  fame.  This  you  lay  fellows  in  your  Logick,  and  from  thence,  that  the  Picperricn 
of  three  to  two,  and  five  to  four  is  the  fame.  But  is  not  three  to  two  ,  and  five  to  four,  where 
the  Excefs  is  the  fame  number,  the  fame  Proportion  Arithmetical!'?  And  is  not  Arithmetical! 
Proportion,  Proportion  ?  You  take  here  {Ratio)  Proportion  (which  is  th t  Genus)  for  that 
Species  of  it,  which  is  called  Geometrical!,  becaufe  uiually  this  Species  has  the  name  of  Pro¬ 
portion  fimply.  Alfo  that  the  Proportion  of  three  to  two,  is  the  fame  with  that  of  nine  to  lix  5 
Is  it  not  becaufe  the  excefles  are  one  and  three,  the  fame  portions  of  three  and  nine,  that, is  to 
fay,  the  fame  excefles  comparatively  ?  I  wonder  you  ask  me  not  what  is  the  Genus  cf  Arithme¬ 
tical!,  and  Geometrical  Proportions y  and  what  the  Difference.  The  Genus  is  {Ratio)  Pro¬ 
portion  ,  or  Companion  in  Magnitude,  and  the  Difference  is  that  ^one  Companion  is  made 
by  the  abfolute  Quantity,  the  other  by  the  Comparative  Quantity,  of  the  Excefs  or  Defe&,  if 
there  be  any.  Can  any  thing  be  clearer  then  this  ?  You  alter  come  in  with  Ignofce  hebiutdi - 
nixo  no  purpofe.  I  am  not  fo  inhumane  as  not  to  pardon  dulnefs,  or  madnefs  y  They  are  not 
voluntary  faults.  But  when  men  adventure  voluntarily,  to  talk  of  that  they  undeiftand  not 
cenforioufly  andfcornfully,  I  may  tell  them  of  it. 

This  difference  between  the  Exceiies  or  Defers,  as  they  are  fimply  or  comparatively  reckoned, 
bein'?  thus  explained,  all  the  reft  of  that  you  fay  in  your  objections  to  this  eleventh  Chapter  (Ta-  ^ 
vin°° that  Artt.$.for Ratio  binarii  it),  quinarium  eft  fuperan  Ternario ,  as  it  is  inothef  places, 

I  have  put  too  haftiiy  Ratio  binarii  ad  quinarium  eft  Ternanm)  will  be  underftood  by  every 
Reader  to  be  frivolous,  and  to  proceed  irom  the  ignorance  of  what  Proportion  is. 

At  the  twelfth  Chapter  youonely  note  that  1  lay,  That  the  Proportion  of  Inequality  is 
Quantity,  but  the  Proportion  of  Equality  not  Quantity,  and  refer  that  which  you  have  to 
fity"againft  it  to  the  Chapter  following  5  to  which  place,  Illiall  3lfo  come  in  the  following 

Talon. 


.  ,  ,  i 

Of  the  Faults  that  Occurre  in  Demon- 

ftration . 

To  the  fame  egregious  Profeftors  of  the  Ma- 

,  thematicks  in  che  Univerfity  of  Oxford. 
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YOu  begin  your  reprehenfion  of  my  thirteenth  Chapter  with  a  Queftion.  Whereas  T  divide 
Proportion  into  A-ithmeticall,  and  Geometrically  You  ask  me  what  proportion  it  is  I  fo 
divide.  Eucli de  divides  an  Angle  into  Right,  Obtufe,  and  Acute.  I  may  ask  you  as 
pertinently  what  A  n?le  it  is  he  fo  divides?  Or  when  you  divide  Animal  into  Homo ,  and 
BrUtum,  what  Animal  that  is  which  you  fo  divide? You  fee  by  this  how  ablurd  your  Queftion  is. 

But  you  fay  the  Definition  of  Proportion  which  I  make  at  Chap.  1 1 .  Art.  $•  namely,  that  Pro- 
'  '  D  portion 
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|ortioh  htK'e  cdrnparlfon  df  two  Magnitude,  otfc  tt>  fcAfettierfagreeth  not,  neither  With  Arifh» 
Vneticall,  nor  with  Gebmetricall^rc^ortion.  1  believe  you  thought  fo  then,  but  having  read 
what  I  have  faid  in  the  end  of  the  laft  Lefibn,  if  you  think  fo  ftill,  your  fault  Will  be  too  great,  to 
be  pardoned  eafily.  But  Why  did  you  think  fo  before  ?  Is  it  n^t  becaufe  there  was  no  Definiti¬ 
on  in  Eudi&L  of  Proportion  univerfall, and  becaufe  he  maketh  no  mention  of  Proportion  Arith- 
itieticall,  and  becaufe  you  had  not  in  ybur  ntinds  a  fiifficierit  notion  thereof  your  felves  to  fupplt 
that  Deleft  ?  And  is  not  this  the  caufe  alfo,  why  you  put  in  this  Parenthefis  (if  Arithmetical! 
proportion,  ought  to  be  called  Proportion)  >  which  is  a  confeffion  that  you  know  not  whether 
"there be  fuch  a  thing  as  Arithmeticali  Proifouien  or  not  >  nctwithftanding,  that  on  alloccafions, 
“ybu  fpeak  of  %x  ithhietically  Proportionals.  Yes,  this  was  it  that  made  yon  think  that  Propoi> 
lion  uiiiverlailv,  and  Proportion-Gnomon  icail  is  the  fame  and  yet  to  fay  you  cannot  tell  whether 
they  be  the  fame  or  not/Tis  no  wonder  therefore, ir  in  fuch  confofion  of  the  under ftanding,you 
Apprehend  not  that  theProportions  cf  wo  to  five, ana  nine  to  twelve, are  the  famejforyou  are  blin¬ 
ded  by  feeing  that  they  are  not  the  fame  P  r  portions  Geomen  icall.  Nor  doth  it  help  you  that 
%  fay  the  Difference  is  the  Proportion,  for  by  Difference  you  might  if  you  would,  haveunderfto&d 

the  ad  of  Differing.  ,  r  .  ,  .  _ 

At  the  feconci  Article  you  note  fou  s  fault  in  Method^  tlfst  dftc?  I  bud  ujed  the  vpqylis  Ante** 
cedent  and  Con fequent  of  x  Proportion  inf  me  cf  thepreccdcnt  Chapters,!  define  them  after - 
wards..  I  do  not  believe  you  fay  this  again#  your  knowledge,  but  that  the  eagernefs  of  your 
Vnalice  made  you  overfee.  ThereBre  go  back  again  to  the  third  A  tide  of  Chap.  1 1.  Where  ha¬ 
ving  defined  Correlatives,  l  add  tlrcie  words,  0/  vehiJ)  the  fir  His  called  the  Antecedent,  the 
fecond  the  Confequent.  This  is  but  an  over  tight,  though  fuch  as  in  me,  you  would  not  havs 

ci  fedc 

At  the  thirteenth  Article  you  find  fault  with, that  I  fay  that  the  Proportion  of  Inequality, wkc- 
Hhcrltbe  of  Ex  efs ,  or  of  Defect,  is  Quantity,  but  the  Proportion  of  Equality  is  nothin* 
py.  Whether  that  which  you  fay,  or  that  whicu  I  fay  be  the  truth,  is  a  Queltion  worthy  of  a 
very  ftrift  Examination.  The  ft  if  time  I  heard  it  argued,  was  in  Merfcnnus  his  Chamber  at 
Paris,,  at  fuch  time,  as  the  fir#  volume  of  his  Cogitata  PbyficG-Mxtbematica  was  almoft  prin¬ 
ted:  In  which,  becaufe  he  had  not  faid  all  he  would  fay  of  Proportion,  he  was  forced  to  put  the 
reft  into  aGenetali  Pretawhich  as  was  hiscuftom,  he  diu  read  to  his  F  iends, before  he  fern  it  to 
the  Prtfs.  In  that  generall  Preface  under  the  Title  de  Rmombus  atp  Proper  tionibtis,  at  the 
Numbers  twelve,  thirteen,  fourteen,  he  maintaineth  again#  Clavius ,  that  the  Composition  of 
Proportions  is  (as  of  all  other  things)  a  Composition  of  the  Parts  to  mai^e  a  Totally  and  tlrat 
the  proportion  of  equality  anfrvereth  in  Quantity,  to  nen-ens,  or  N  otfing  5  the  proportion 
of  exc ej s,  1 0  ens,  or  ^Quantity  $  and  the  Proportion  of  DefeSt,  to  left  then  nothing ,  becaufe 
Equality  (he  iaies)  isatttm  of  middle  fignificution,  between  Excejs  and  Deftff.  And  there 
alio  he  refuteth  th:  Arguments  which  alarums  at  the  end  of  the  nineth  Element  of  Eitdide 
bringeth  to  the  contrary.  And  though  this  were  approved  by  divers  good  Geometricians  then 
prefent,  and  never  gain-iayed  by  any  hnee ,  Yet  dooot  I  fay  it  upon  the  credit  of  them,  but 
upon  fufficient  grounds.  For  it. hath  been  demonftrated  by  Euto.  ius  that  if  there  be  three 
magnitudes,  the  proportion  of  the  fir  ft  to  the  third  is  compounded  of  the  proportions  of  tbefirfk 
to  the  fecond ,  and  of  the  fecond  to  the  third  3  Which  alfo  I  demonllrate  in  this  Article.  And 
If  there  were.ne_v  er  fo  many  magnitudes  ranked,  it  might  be  iikewile  demonftrated,  that  the 
Proportion  of  thedirft  to  the  lafi  is  compounded  of  theProportions  of  thefirftto  the  fecond, 
and  of  thefecond  to  the  third,  find  cf  the  third  to  the  fourth,  and  fo  on  to  the  laft.  If  there¬ 
fore  weput  in  order  any  three  numbers,  whereof  the  two  laft  be  equall,  asfour,  feven,  feven,  the 
Proportion  ot  four  the  firfi^to  feven  the  laft,  will-bc  compounded  of  the  Proportions  of  four  the 
•firft,  to  feven  the  fecond,  and  offeven  the  fecond,  to  feven  the  third.  Wherefore  the  Proportion  of 
feven  to  feven  (which  is  of  equality )  addeth  nothing  to  the  Proportion  of  four  the  firft ,  to  fevers 
"the  fecond  3' and  confeejuently  the  Proportion  of  feven  to  feven  hath  no  Quantity.  But  that 
tie  Proportion  of  Inequality  Irath.Quantity,  Iprove  it  froiai  ibis,  that  one  Inequality  may  be 
treater  then  ancdier,. 
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But  for  the  clearing  of  this  Do&rine  (which  Mcrfemus  cals  Intricate)  of  the  compofition  of 
Proportions,  lobferved,  firft,  that  any  two  Quantities,  being  cxpoled  to  fenl'e,  tbeir  Pro* 
portion  was  alfo  expofed  i  which  is  not  Intricate.  Again,  I  obferved  that  if  befides  the  two 
expofed  Quantities,  there  were^xpofed  a  third,  Co  as.  the  firft  were  the  lcaft,  and  the  third  the 
greateft,  or  the  firft  the  ^reateft,  and  che  third  the  leaft,  that  not  orniy  the  Proportions  of  the 
hi  ft  to  the  fecond,  bat  alto  (becaufe  the  Differences,  and  the  Quantities  proceed  the  fame  way) 
the  Proportion  of  the  firft  to  the  laft  is  expofed  by  compofition,  or  addition  of  the  Differences  » 
nor  is  there  any  intricacy  in  this.  But  when  the  firft  is  left  then  the  fecond,  and  the  fecond 
erc3ter  then  the  third,  or  the  firft  greater  then  the  fecond,  and  the  fecond  kfs  then  the  third, 
lo  that  to  make  the  firft  and  fecond  equall,  if  we  ufe  addition,  we  muft  to  make  the  fecond  and 
third  equall  ufe  fubftradtion,  then  comes  in  the  intricacy,  which  cannot  be  extricated,  but 
by  fuebasknow  the  truth  of  this  Doftrine  which  1  now  delivered  out  of  Merfennus  :  namely, 
That  the  Proportions  cf  Excefs, Equality,  and  Defed,  areas  Quantity,  not- Quantity,  no¬ 
thing  want  Quantity,  or  as  Symbo  lifts  mask  them  o  -fi.o.o-i  And  upon  this 
ground  I  thought  depended  the  univeriail  truth  of  this  Fiopofition,  that  in  any  rank  of  Mag¬ 
nitudes  of  the  lame  kind,  the  Proportion  of  the  firft  to  the  la  ft,  was  compounded  of  all  the  Pro¬ 
portions  fin  order^  of  the  intermediate  Quantities  j  the  want  of  the  proof  thereof  Sir  Henry 
Savitez ais  (Xa.us)  a  mole  in  the  Body  oi  Geometry.  This  Propohtion  is  demonfk-ated  a: 
the  thirteenth  A.  tick  of  this  Chapter. 

But  before  we  come  thither,  I  muft  examine  the  Arguments  you  bring  to  confute  this  Pro* 
pofition,  thatt Le  Proportion  of  Inequality  is  Quantity,  of  Equality  not  Quantity. " 

And  firft,  you  object  that  Equality  and  Inequality  are  in  the  lame  Predicament.  A  pretty 
Argument  to  tlefn  a  young  Scholar  in  the  Logick  School,  that  but  now  begins  to  learn  the  Pre- 
dicaments.Bui  what  do  you  mean  by  ®/&  quale,  and  Inequale  ?  Do  you  mean  Corpus  o/£  quale, 
and  Corpus  Inequale  ?  They  are  both  in  the  Predicament  of  Subftance,  neither  of  them  in 
that  of  Quantity  jOr  do  you  mean  s/£  quality, and  Inrequalitos  ?  They  are  both  in  the  Predi¬ 
cament  ot  Relation,  neither  of  them  in  that  of  Quantity,  and  yet  both  Corpus ,  and  Inrequa- 
lit 06,  though  neither  of  them  be  Quantity,  may  be  Quanta,  that  is,  both  of  them  have 
Quantity,  And  when  men  fay  Body  is  Quantity,  or  Inequality  is  Quantity,  they  are  no 
otherwileunderftood,  then  if  they  had  faid  Corpus  eft  tantum,  and  Inaqualitat  tanta ,  not 
T Antitar,  that  is,  Bodies  a  id  Inequalities  are  Jo  much,  not  fomuchnefs ',  and  all  intelligent  men 
are  contented  with  that  expreilion,  and  your  klves  ufe  it.  And  the  Quantity  of  Inequality  is 
in  the  Predicament  of  Quantity,  becaufe  the  meafure  of  it  is  in  that  Line  by  which  one 
Quantity  exceeds  the  other.  But  when  neither  exceedeth  other,  then  there  is  no  Line  of  Ex¬ 
cels,  or  Defect  by  which  the  Equality  can  be  meafured,  or  faid  to  be  [o  much,  or  be  called 
Quantity.  Pnilofophy  teacnetii  us  how  to  range  our  words  >  but  Ariftotles  ranging  them  in 
his  Predicaments,  doth  not  teach  Philofophy  >  And  therefore  no  Argument  taken  from  thence, 
can  become  a  Doctor,  and  a  Profeftor  of  Geometry. 

To  prove  that  the  Proportion  of  Inequality  was  Quantity,  but  the  Proportion  of  Equali¬ 
ty,  not  Quantity,  my  Argument  was  this  j  That  becaufe  one  Inequality  may  be  greater  or 
tefs  then  another ,  but  one  Equality  cannot  be  greater  nor  lefs  then  another ,  Therefore  Ine¬ 
quality  hath  Quantity ,  oris  Tanta,  and  Equal  it)  not.  Here  you  come  in  again  with  you* 
Predicaments,  and  object,  thac  to  be  fufceptible  oimagis  and  ml  nus  belongs  not  to  quantity  , 
but  to  Quality,  but  without  any  proof,  as  if  you  took  it  for  an  Axiomc.  But  whether  true  or 
falfe,  you  undeiitand  not  in  what  fenfe  it  is  true  or  falle.  ’Tis  true,  that  one  Inequality  is  In¬ 
equality,  as  well  as  another m,  as  one  heat  is  heat  as  well  as  another  \  but  not  as  great',  Tam, 
but  net  T  ant  us.  But  fo  it  is  alfo  in  the  Predicament  of  Quantity  5  one  Line  is  as  well  a  Line 
as  another,  but  not  fo  great.  Ad  degrees,  intenfions,  and  remilTions  of  Quality,  are  greater 
or  kfs  Quantity  of  force,  and  me*  lured  by  Lines,  Superficies,  or  Solid  Quantity,  which  are 
proper ly  in  the  Predicament  of  Quantity.  You  fee  how  wife  a  thing  it  is  to  ac&ue  from  the 
Piedicaments  of  Arijmic ,  which  you  undeiftand  not.  And  yet  you  pretend  to  be  kfs  addi¬ 
cted  to  the  authority  of  ArilUtlc,  now,  then  heretofore.  Dx  In 
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In  the  next  place  you  fay,  1  may  as  well  conclude  from  the  not  fufception'of  greater  and  lefsj 
that  a  Right  Ansle  is  not  Quantity,  but  an  Oblique  one  is.  Very  learnedly.  As  if  to  be  greater 
or  lefs  could  be  attributed  to  a  Quantity  once  determined.  Number  (that  is  number  indefinitely 
taken)  is  fufeeptibk  oi  greater  and  lefs ,  becaufe  one  number  may  be  greater  then  another.  And 
this  is  a  good  Argument  to  prove  that  Number  is  Quantity.  And  do  you  think  the  Argu¬ 
ment  the worfefor  this,  that  one  fix  cannot  be  greater  then  another  iix  ?  After  all  thefe  childilh 
Arguments  which  you  have  hitherto  urged,  can  you  per l wade  any  man,  or  your  felves,  that  you 

are  Logicians  ?  ’  - 

To  the  fifth  and  fixth  Article  you  cbjcdl ,  fiift,  tbit  if  I  bad  before  fufyciently  Defined  (Ua- 
\id)  Proportion ,  I  needed  not  again  define  what  is  (eadem  Ratio )  the  fame  Propcrtion ,  and 
f,sl:  me  whether  when  I  have  defined  man,"  I  ufe  to  define  anew  wbatjsthc  fame  man  ?  You 
think  when  you  have  the  Definition  of  Homo,  you  have  alfo  the  Definition  of  idem  Homo, 
when  ’tis  harder  to  conceive  what  idem  fignifics,  then  what  Home.  Befides,  idem  hath  not  the 
fame  fignification  alwayes,  and  with  whatioever  it  be  joynedj  it  doth  not  fignifie  the  fame  with 
Homo,  tliat  it  doth  with  Patio.  For  with  Homo,  itlignides  the  lame  individual  man,  but 
with  Ratio  it  fignifies  a  like,  oranequall  Proportion.  And  both  (Ratio')  Proportion,  and. 
{idem)  the  fame,  being  defined,  there  will  {fill  be  need  of  another  Definition  lor  ^  ( eadem  R.atio'f 
the  fame  Proportion.  And  this  is  enough  to  defend  both  my  feli  and  Euclide ,  againil  this 
objection.  For  Euclide  alfo  after  he  had  Defined  (Ratio)  Proportion ,  and  that  fufficiently  as 
lie  believed,  yet  he  defines  the  (ame  Proportion  2gain  apart.  1  know  you  did  not  mean  in  this 
place  to  objed:  any  thing  againft  Euclide but  you  fawnot  what  you  were  doing.  There  is 
within  you  fome  fpeciafi  caufe  of  Intenebration,  which  youlhould  do  well  to  look  to. 

In  the  next  place  you  fay,  when  I  had  defined  Aiithmeticall  Proportions  to  be  the  lame  when 
the  difference  is  the  fame }  it  was  to  be  expected  I  ihould  define  Geometricall  Proportions  to  be 
then  the  fame,  when  the  Antecedents  arc  ot  their  ConfequentsT'cDp/e,  or  Tantuple,  that  is, 
equimultiple  (Tor  Tantuplum  fignifies nothing.^  In  plain  words,  you  expefted,  that  as  Ifiefi- 
ned  one  by  fubftradicn,  I  Ihould  define  the  other  by  the  Quotient  in  Divihon.  But  why 
fhould  you  expedt  a  Definition  of  the  lame  Proportion  by  the  Quotient  ?  Neither  Realon  nor 
the  Authority  of  Euclide  could  move  you  to  expect  it.  Or  why  Ihould  you  fay  it  was  to  be 
expeffed  ?  But  it  feems  you  have  the  vanity  to  place  the  meafure  of  truth  in  your  own  Learning. 
In  Lines  incommenl arable  there  may  be  the  lame  Proportion,  whennevertheleft  there  is  noQuo- 

tient for  fetting  their  Symboles  one  above  another  doth  not  make  a  Quotient  j  lor  Quotient 

there  is  none,  but  in  aliquot  parts.  It  is  therefore  impoffible  to  define  Proportion  univerfally, 
by  comparing  Quotients.  This  incommenlurabiiity  of  Magnitudes  was  it  that  confounaed 
Euclide  in  the  framing  of  his  Definition  of  Proportion  at  the  fifth  Element.  For  when  he  came 
to  numbers,  he  defined  the  jame  Proportion  ineprehenlibly  thus,  Plumbers  are  then  Proportio¬ 
nal,  when  the  fir Jt  of  the  fecond,  and  the  third  of  the  fourth  are  equimultiple,  or  the  fame  part, 
or  the  fame  parts  and  yet  there  is  in  this  Definition.no  mention  at  all  ot  a  Quotient  .  For 
though  it  be  true  that  if  in  dividing  two  Numbers  you  make  the  fame  Quotient,  the  Dividends 
and  the  Divifors  are  Proportionall,  yet  that  is  not  the  Definition  ot  the  lame  Proportion,  but  a 
Theoreme  Demonftrable  from  it.  But  this  Definition  Euclide  could  not  accommodate  to  Pro¬ 
portion  in  Generali,  bec-auie  of  incommenlurabiiity. 

To  ftipply  this  want,  I  thought  it  necefiary  to  feek  out  fome  way,  whereby  the  Proportion  or 
two  Lines,  Commenfurable,  or  Incommenfurable,  might  be  continued  perpetually  the  isme.And 
this  I  found  might  be  done  by  the  Proportion  of  two  Lines  deferibed  by  fome  uniform  mo¬ 
tion,  as  by  an  Efficient  caufe  both  of  the  faid  Lines,  and  alfo  oi  their  Proportions.  Which  mo¬ 
tions  continuing,  the  Proportions  muft  needs  be  all  the  way  the  lame.  And  therefore  I  defined 
thole  Magnitudes  to  have  the  lame  Geometricall  Proportion,  when  f ome  caufe  producing  in 
equalities,  EquallEjfctfs,  did  determine  both  the  Proportions.  This  you  fay  needs  an 
Oedipus  to  make  it  under  Hood.  You  are  (I  fee)  no  Oedipus ;  but  tI  do  not  fee  any  difficulty, 

jaeither  in  the  Definition,  nor  in  the  Demonftration.  That  which  you  call  perplexity  in  the 

Ex- 
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Explication,  -is y«w  pro, (dice,  a.ifingfcom  the  Symboles  in  your  ft.ncy.  Tor  men  that  pre¬ 
tend  no  lefs.to  natuuil  Pnylofophy,  then  to  Geometry,  to  tad  fault  with  bringing Motion  and 
Tittte  into  a  Definition,  .when  there  is  no  etteft  in  nature,  which  is  not  produced  in  ' Time  by 
Motion,  is  a  foi*.  lint  you  fwim  upon  other  mensbladders  m  the  Superficies  of  Geometry, 
without  being  able  to  indure  diving.  Which  is  no  fault  ol  mine;  and  therefore  I  foil 
(without  your  leave )  be  bold  to  fay,  I  am  the  Bill  that  hath  made  the  grounds  of  Geometry 
firm  and  coherent.  Whether  I  have  added  any  thing  to  the  Edifice  or  not,  I  leave  to  be  judged 
Iry  the  Readers.  You  fee,  you  that  profeis  with  the  pricking  of  bladders  the  letting  out  ct 
their  vapour,  how  much  you  are  deceived  You  make  them  fwell  more  then  ever. 

For  the  Corollaries  that  follow  this  Sixth  Artide.you  fay  they  contain  nothing  new.  Which  is 
not  true.  For  the  r.ineth  is  new,  and  the  Demonftrations  of  ail  the  reft  at  e  new,  being  groun¬ 
ded  upon  a  new  Definition  of  Proportion,  and  the  Corollaries  tbemfilves  tor  want  ot  a  good  de¬ 
finition  of  iPioportion,  were  never  before  exactly  Demonftrated.  For  the  u  uni  ot  1  *c  1  ) :  1 ' 
Definition  of  the  fifth  Element  of  Emtide cannot  be  known  but  by  this  Definition  ot  mine,te* 
caufe  it  requires  a  Triad  in  all  numbers  pofliblc,that  is  to  fay,an  infinite  tune  of  T  nail,  whether 
thequimultiples  of  the  firftand  third,  and  of  the  fecond  and  fourth  in  all  multiplications  do 
together  exceed,  so- ether  come  ihort,  ana  are  together  equallj  which  Tri3ll  is  ntrp-i  i  e. 

°In  object inc  again!!  the  thirteenth  and  lixteenth  Article,  I  obferve  that  you  bcwi  ay  together, 
both  tlie  greateft  Ignorance,  and  the  greateft  malice ;  and’tis  well,  for  they  are  finable  to  one 
another,  and  fit  for  one  and  the  fame  man.  In  the  thirteenth  Article  my  Propcfition  is  this.  If 
there  be  three  Magnitudes  that  have  Proportion  one  to  another,  the  Proportions  of  uejirf:  o 
the  Ice  on!,  and  ot  the  fecond  to  the  third  taken  together  (as  one  Ptopoficion)  arc  equall  to  the 
Proportion  of  the  fir  ft  to  the  third.  This  Demonftrated,  there  is  taken  away  one  ot  thole 
Moles  which  Sir  H'nry  Yutuk  complaineth  of  in  the  Body  of  Geometry.  Let.  us  lee  now  what 
you  fay  both  again!!  the  Enunciation,  and  again!!  the  Demonftiaiion. 

Again!!  the  Enunciation  you  objeft, .  that  other  men  wo:  li  fay  (not  the  Proportions  of  the 
fir  ft  to  the  (econd,3nd  of  the  fecond  to  the  third ,  taken  together,  See.  but)  the  Proportion  which  is 
compounded  of  tbeVroportion  of  the  fit  ft  to  the  fecond3and  ofti?e  fecond  to  the  thirdt8c  c.  Is  not 
the  compounding  ot  any  two  things  whatfoever  the  .finding  of  the  fum  of  them  bothy  or  t  e  to. 
kina  of  them  together  as  one  totali.  This  is  that  abfurdity  of  which  Merfennus  in  the  generall 
Preface  to  his  Cogitati  Vbjfico-Mutbematicti  hath  convinced  Claviu s,  who  at  the  end  of  L 
cli  !es  nineth  Element  denyeth  the  companion  of  Proportion  to  be  a  Compofition  of  Parts  to 
make  a  Totally  Which  therefore  he  denyed,  becaufe  he  did  not  obferve,  that  the  Addition  ot  a 
Proportion  otdefed,  to  a  Proportion  of  Excefs,  was  a  Snbftradion  of  Magnitude  5  and  oecaule 
he  underftood  not  that  to  fay,  Compofition  is  not  the  making  a  whole  of  Parts, was  contradicti¬ 
on,  vTich  all, but  too  learned  men  would  as  loon  as  they  heard.abhorre.  rherefore  in  lay  ing  tr^t 
ether  men  would  not  fpeak  in  that  manner  ,  you  fay  in  efted  they  would  fpeak  abfurdly.  You 
do  well  to  mark  what  other  Geometricians  lay  j  but  you  would  do  better  if  you  could  by  your 
own  Meditation,  upon  the  things  themfelves,  examine  the  truth  ©f  what  they  fay..  But  you 
have  no  minde  (you  fay)  to  contend  about  the  Phrafe.  Let  us  therefore  fee  what  it  is  you  con¬ 
tend  about.  t  '  ,  ,  .  f  _  .  .  f  T 

The  Proportion  (you  fay)  which  w  compounded  of  double  and  triple  Proportion ,  is  not  [es  I 

would  have  it)  Quintuple,  but  Sextuple,  asinthefe  numbers,  fix,  t  uee,  one  >  where  the  Pro¬ 
portion  of  fix  to  three  is  double,  the  Proportion  of  three  to  one  triple,  and  the  Proportion  ot  hx 
to  one  fextuple,  not  quintuple.  Tell  me  (egregious  Profefi'ors)  how  is  hxtot  ree  ou  .e  to* 
portion  ?  Is  fix  to  three  the  double  of  a  number,  or  the  double  of  feme  Proportion  .  All  men 
know  the  number  fix  is  double  to  the  number  three,  and  the  number  three  tripie  to  an  unity. 

_  A  •  t _ _ _ C. - tiumkprc.  nr  of  mmnniind inP  PrOUOl'tionS  '■  IhUL>ld€ 
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eight, are  iv  T't'xhctijiovi  dva.Aoyi~ 
ftends  it  otherwife,  then  if  he  had  laid  in  Proportion  of  the  fingle  Quantity,  to  the  double  Quanr 
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tityj  and  after  the  fame  Rate,  if  he  had  feid  three,  nine,  tweiuy-&vcil,  $£c,  lad  been  in  t  ;  \ 
Proportion,  all  men  would  have  underftood  it>  of  the  Proportion  of  any  Quantity  to  it*  T  bET 
Your  inftance  therefore  oflix,  three,  one>  is  here  impertinent;  there  beingm  them  nodoubl' 
no  tripling,  nor  factupling  of  Proportions,  but  of  numbers.  You  may  obferve  alf0  that  E«! 

elide  never  diftinguifheth  between  double  and  duplicate,  as  you  do.  One  word  frtTr\aLrtt9 

(erves  him  every  where  for  either  .Though  I  confefs  fome  curious  Grammarians  take  <Pin>J,<TiQ9 


for  duplicate  in  number,  and  ftirKovv  for  double  in  Quantity ;  which  will  not  ferve  your  turn. 
Your  Geometry  is  not  your  own,  but  you  cafe  your  feives  with  Eudiies  j  in  which,  as  I  hare* 
„  Chewed  you,  there  be  fome  few  great  holes  j  and  you  by  mifunderftanding  him,  as  in  this  place* 
have  made  them  greater,  Though  the  beafts  that  think  your  i ailing  soaring,  have  for  a  time  ad¬ 
mired  you  >  yet  now  that  through  theie  holes  of  your  cafe,  I  have  Chewed  them  your  ears,  they 
will  be  lefs  affrighted.  But  to  exemplifie  the  compoCition  of  Proportions,  take  thefc  numbers, 
thirty-two,  eight,  one,  and  then  you  fhall  fee  that  the  Proportion  of  thirty-two  to 
one  is  the  film  of  the  Proportions  of  thirty-two  to  eight ,  and  of  eight  to  one.  For 
the  Proportion  of  thirty-two  to  eight  is  double  the  Proportion  of  tnirty-cwo  to  fix- 
teen.  And  the  Proportion  of  eight  to  one,  is  triple  the  Proportion  of  thirty-two  to  fixteen* 
and  the  Proportion  of  thirty-two  to  one  is  Quintiple  of  thiny-two  to  fixteen.  But  double  and 
triple  added  together  maketh  quintuple.  What  can  be  here  denyed  ? 

My  Demorrff ration  confiftech  of  three  cafes.  The  firff  is  when  both  the  Proportions  are  of 
defeS,  which  isthen,  when  the  firft  Quantity  is  the  ieaft ;  as  in  thefe  three  Quantities,  A  B* 

A  C,  A  D.  The  firft  cafe  I  demonftrated  thus.  — —— - Let  jt  he  foppofod  that  the 

point  A  were  moved  uniformly  through  the  whole  line  AD.  The  Proportions  therefore  of  AB 
to  A  C,  and  of  A  C  to  A  D,  are  determined  by  the  difference  of  the  Times  in  which  they  are 
deferibed.  And  the  Proportion  alio  of  A  B  to  A  D,  is  that  which  is  determined  by  the  difference 
of  the  Times,  in  which  they  are  deferibed  j  but  the  difference  of  the  Times  in  which  AB  and 
A  Care  deferibed,  together  with  the  difference  of  the  Times,  wherein  AC  and  A  Dare  de¬ 
ferred, is  the  fame  with  the  difference  of  the  Times,  wherein  are  deferibed  AB  and  AD.  The 
fame  caufe  therefore  which  determines  both  the  Proportions  of  A  B  to  AC,  and  of  AC  to 
A  D,  determines  alfo  the  Proportion  of  A  B  to  A  D.  Wherefore  by  the  Definition  of  the  fame 
Proportion  Article  fix,  the  Proportion  of  A  B  to  A  C,  together  with  the  Proportion  of  A  C 
to  A  D  is  the  fame  with  the  Proportion  of  A  B  to  A  D. 

Confider  now  your  argumentation  againft  it.  Let  there  be  taken  (fay  you)  between  A 
and  B  the  Point  a,  and  then  in  your  own  words}  /  argue  thus.  The  difference  of  the  Times 
wherein  are  deferibed  A  B  and  A  C3  together  with  the  difference  of  t  he  Times ,  wherein  are 
deferibed  A  C  and  A  V ,  is  the  fame  with  the  difference  of  the  Times ,  in  which  arc  deferibed 
a  B  and  a  C  (namely  BV3  or  B  C  "f  C  V)  where  fore  the  fame  caufe  which  determines  the  two 
"Proportions  of  AB  to  A  C3  and  of  AC  to  A  P,  determines  alfo  the  Proportion  of  a  B  to 
a  D.  Let  me  ask  you  het  e  whether  you  fuppofe  the  Motion  from  a  to  B,  or  from  a  to  D,  to  have 
the  fame  fwitfnefs  with  the  motion  from  A  to  B,  or  from  A  to  D.  If  you  do  not,  then  you  de¬ 
ny  the  fuppofition.  If  you  do,  then  B  C  which  is  the  difference  of  the  Times  A  B  and  A  C, 
cannot  be  the  difference  of  the  Times  in  which  are  deferibed  a  B  and  a  C,  except  A  B  and  a  B 
are  equal!.  Let  any  man  judge  now  whether  there  be  any  Paralogifm  in  Orontius  that  can  equal! 
this.  And  whether  all  that  follows  in  the  reft  of  this,  and  the  next  rwo  whole  Pages,  be  not 
all  a  kind  of  raving  upon  the  ignorance  of  what  is  the  meaning  of  Proportion,  which  you  alfo 
make  more  ill-favoured  by  writing  its  not  in  language,  but  in  Gamholes3  I  mean  in  theSym- 
boles,  which  have  made  you  call  thofe  demonftrations  fliort,  which  put  into  words  fo  many  as  a 
true  demonftration  requires,  would  be  longer  then  any  of  thofc  of  Cldviits  upon  the  twelfth 
Element  of  Euclide.  r 


To  the  fixteenth  Article  you  bring  no  Argument,  but  fall  into  a  loud  Oncethmusf  the  Ipecial 
Figure  wherewith  you  grace  you  Oratory)  offended  with  my  unexpected  cioffin?  of  the  Do- 

"  Ctrjn? 
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youttacb,  thaePropOrtion  confifteth  in  a  Quotient.  $or  that  icing  d<m  ytd  foil,  your 

y  2“  y  “j’  j-conIcs  to  nothing,  that  is,  to  juft  as  much  as  it  is  worth 

But  are  not  you  very  iimple  men,  to  fey  that  all  Mathematicians  fpeak  fo,  when  it  is  not  fpeak- 
ing  ?  When  did  you  tee  any  man  but  your  felves  publilh  his  Demonftiations  by  (igns  not  ge-  . 
nerally  received,  except  it  were  not  with  intention  to  demonftrate,  but  to  teach  the  uk  of 
Signcs 5  Had  Pappus  no  Analytiques  ?  Or  wanted  he  the  wit  to  lhotccn  his  reckoning  by 
Signcs  ?  Or  has  he  not  proceeded  Analytically  in  an  hundred  Problems, (efpecially  in  hisCventh 
Book)  and  never  ufed  Symboies  ?  Symboles  arc  poor  unhandfome  (though  media  y/  fcatfoids 
of  Demcnftration  ;  and  ought  no  moi  e  to  appear  in  publique,  then  the  meft  deformed  necef- 
fary  bufinds  which  you  do  in  your  Chambers.  But  why  (fey  you)  is  this  Amiutio  ./  to  the 
Proportion  oftbe  greater  to  the  le[s  ?  lie  tell  you,  becaufe  iterating  ct  the  Popart  ion  of  the 
lefs  to  the  greater,  is  a  making  of' the  Proportion  lefs,  and  the  deft. it  greater.  And  it  is  abfurd  * 
to  fay  that  the  taking  of  ike  fame  Quantity  twice  ihould  make  it  leis.  Am.  thence  it  is,  that  in 
Quantities,  which  begin  with  the  lefs,  ss  one,  two,  four ,  the  Proportion  ot  one  to  two  > 
is  greater  then  that  ct  one  to  four,  as  is  Demonft  ated  by  Eudide  Eiun.  5 .Prop.  8.  and  by  con- 
fequent  the  Prsi portion  of  one  to  four, is  a  Prop  jrtion  of  greater  littlenefe  then  that  of  one  to  two. 
And  who  is  there,  that  when  heknoweth  that  "he  refpt&ivegieatnefs  of  four  to  one,  is  double  to 
that  of  the  refpe&ive  grtatnefsof  four  to  two,  or  of  two  to  one,  will  not  prefently  acknowledge 
that  the  rtfpe&ive  greatndsof  one  to  two,  or  two  to  four  is  double  to  the  refpeCtivc  greatnasof 
one  to  four.  But  this  was  too  deep  for  fuch  men  as  take  their  opinions  not  from  weighing,  bus 
from  reading. 

Laftly,  you  cbjeft  againft  the  Corollarie  of  Art.  28.  (which  you  make  abfurd  enough  by  re- 
hearting  it  thus)  fi  quantity  alt  qua  divif a  fupponatur  in  partes  -aliquot  equates  nnmero  infi» 
nitas.Scc .  Dj  you  think  that  of  p art cj  aliquot,  or  o( . partes  ali  quota,  it  can  be  feid  without 
abfurdity,  thatthey  are  numero  infinite  ?  And  then  you  fay  1  feem  to  mean,  that  if  ot  the  Quan¬ 
tity  A  B,  there  be  fupp  )fed  a  partC  B ,  infinitely  little,  and  that  between  A  C  ana  A  B  be 
taken  two  means,  one  Arithmeticail  A  E,  the  other  Geometricall  A  D,  the  ohCenc*  baweea 
A  D,  and  AE,  will  be  infinitely  little.  My  meaningis ,  and  is  luficiently  expteiied,  that 
thefaid  means  taken  everywhere  (not  in  one  place  onely)  will  be  the  fame  throughout.  And 
you  that  fay  there  needed  not  fo  much  pains  to  prove  it,  and  think  you  do  it  lhortev,  prove  it 
not  at  all.  For  why  may  not  I  pretend  againft  ye*ur  demonftrat«on,  that  BE  the  Arithme¬ 
tical!  difference,  is  greater  then  B  D  theGeometricall  difference.  You  bring  nothing  to  prove 
it,  and  if  you  fuppofe  it,  you  fuppofe  the  thing  you  are  to  prove.  Hitherto  you  have  proeee- 
ded  in  inch  manner  with  your  Elcrubus,  as  that  fo  many  objedions  as  you  have  made,  to  ma¬ 
ny  falfc  Propoiitions  you  have  advanced.  Which  is  a  peculiar  excellence  of  yours,  that  tor  fo 
great  aftipend  as  you  receive,  you  will  give  place  to  no  man  living  for  the  number  and  grotsnefe 
of  errors  you  teach  your  Scholars. 

At  the  fourteenth  Chapter  your  firft  exception  is  to  thefecond  Article  >  where  1  define  a  plain 
in  this  manner.  A  plain  Superficies  is  that  whith  is  described  by  a  ftraigbt  Line  fo  movtd, 
■sx  that  every  Point  thereof  definbe  a  fiver  all  ftraigbt  Lin  .  In  which  you  require,  firft,  tiat 
mftead  of  deferibe ,  I  ihould  have  faid  candefiribe.  Why  do  you  not  require  of  Eudide  in 
the  Definition  of  a  Cone ,  infteadof  (Contincmyis  contain  d,  he  fay  (oontincri  pottjt)  can 
ie  contained  ?  If  I  tell  you  how  one  Plain  is  geneiated,  cannot  you-apply  the  feme  generation  to 
any  other  Plain  ?  But  you  obje&  that  the  Plain  of  a  Circle  may  be  generated  by  the  motion 
of  the  Radiusjwkok  every -point  defer ibeth  not  a  fb sight  but  a  crooked  Line,  wherein  you 
art  deceive  .1 5  for  youcannotdraw  a  Circle  (though  you  van  draw  the  perimeter  of  a  Ci  cle); 
fcut  in  a  Plain  already  generated.  For  the  motion  of  a ffcaight  Line,  whole  one  Point  retting, 
deferibeth  with  the  other  Points  feverall  peri  meters  of  Circles,  may  as  well  defer  ibe  a  Coni^.ie 
Superficies,  as  a  Plain.  The  Queftion  therefore  is,  how  you  will  in  your  Definition  take  in, 
the.Plainwhich  mtift  be  generateubefore  you  begin  to  deferibe  vour  Circle,  and  before  yuibnoW. 
^hatpoint  to  make  your  Center.  This  objection  therefore  is  to  no  purpofe  y  and  befidcs,  that 

it: 
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it  refie&eth ppon the pcrfeft  definitions  of  Euclide  before  the  eleventh  Element;  it  cannot 
make  good  his  Definition  (which  is  nothing  worth,)  of  a  Plain  Superficies;  before  bis  firft  Ele¬ 
ment.  .  -  ,  r  .  .  . 

In  the  next  place  you  reprehend  briefly  this  Corollarie ,  that  two  Plaines  cannot  tndofe  a 

Solid .  1  AtiUiid  indeed  leave  added;  with  the  bafe  on  whofe  extr earns  they  infift,  Butthisis 

not  a  fault  to  be  alhamed.  of.  For  any  man  by  his  own  underftanding  might  have  mended  my 
expreflion  without  departing  from  my  meaning.  But  from  your  Doftri.e  that  a  Superficies  has 
nothiefeefs)  ’tis  impoflible  to  include  a  Solid;  with  any  Number  of  Plains  whatioever  ;  un- 
lcfs  you  fay  that  Solid  is  included  which  nothing  at  ali  includes. 

At  the  third  Artie. e3  y  here  I  . fay  dfero filed  lines,  fome  are  every  where  croofed ,  and  feme 
hao.e  parts  not  crooked.  You  asu.  me  what  crooked  Line  has  parts  not  crooked  j  ajnd'I  aniwer, 
it  is  that  Line  which  with  a  ftraijit  Line  makes  artftilmeall  Triangle.  But  this  you  lay  cannot 
hand  with  what  I  laid  before;  namely;  that  a  ftraight  and  crooked  line  cannot  be  coincident; 
which  is  true, nor  is  there  any  contradictionjfor  that  part  of  a  crooked  line  which  is  ftraight;  may 


with  a  ftraight  line  be  coincident.  .  _  . 

To  the  fourth  Article;  vrtrere  I  define  the  Center  of  aCirclcto  be  that  Point  of  the  Radius; 
which  in  the  deftriptionof '  the  circle  is  unmoved 5  Youobjeftasa  conn adiftion,  that  I  had 
before  defined  a  Point  to  be  the  body  which  is  moyed  in  the  deferiptionof  a  Line,  hooliftly, 
Asliiave.already  ftiown  at  your  objection  to  Chap.  8.  Art.  iz. 

But  at  the  lixth  Article;  where  I  fay  that  crooked,  and  incongruous  Lines  touch  one  another 
jbut  in.  one  Point)  you  make.a  cavill  from  this;  that  a  Circle  may  touch  a  Parabola  in  two 
Points  Tell  me  truely;  did  you  read  and  underftand  thefe  words  that  followed;  a  cr 00  fed  Line 
cannot  be  congruent  with  a  ftraight  tine,  kecatifc  if  it  could, one  and  the  fame  line  Jhould  be  both 
ftraight  and  croofed ?  If  you  did;  you  could  not  but  unde,  ft  and  the  fenfe  or  my  words  to  be  this  > 
when  two  croofed  lines  which  are  incongruous ,  or  a  croofed  and  a  ftraight  line  touch  one  an - 
ethery  the  contact  is  n,ot  in  a  Line,  but  only  in  one  Point ;  and  then  your  inftance  of  a  Circle 
and  a  Parabola;  was  a  wilfuil cavill;  not  befitting  a  Doftor.  If  you  either  read  them  not,  or  un- 
ft-ood  them  not,  it  is  your  own  fault.  In  the  reft  that followeth  upon  this  Article,  with  your 
Diagram,  there  is  nothing  againft  me,  nor  any  thing  of  ufe,  novelty,  fubtiity  or  learning. 

At  the feventb  Article,  where  I  define  both  an  Angle ,  (imply  lo  called,  and  an  Angle  of  C on- 
tin  gence,  by  their  feyerall  generations,  namely,  that  the  former  is  generated  when  two  ftraight 
Lines  are  coincident,  and  one  of  them  is  moved)  and  diftrafted  from  the  other  by  circular  mo¬ 
tion  upon  one  common  Point  nfting3&c.  You  ask  me  to  which  0}  thefe  fends  of  Angle ,  I 
ref  r  the  A  nglc  made  by  a  ftraight  Line  when  it  cuts  a  crooked  Li  ne.  I  anfwer  eafily  and  truly, 
to  that  kind  of  Angle  which  is  called  limply  an  Angle.  This  you  underftand  net.  For  how 
(will  you  fay)  can  that  Angle  which  is  generated  by  the  divergence  of  two  ftraight  Lines,  be 
other  then  Reft  ilinealliO.  how  can  that  An6le  which  is  not  comprehended  by  two  lLaight  Lines, 
be  other  then  Curvilineall  ?  I  fee  what  it  is  that  troubles  you,  namely,  the  fame  which  made  you 
fay  before, that. if  the  Body  which  deferibes  a  Line  be  a  Point,then  there  is.  nothing  which  is  not 
moved  that  can  be  called  a  Point.  So  you  fay  here,  If  an  Angle  be  generated  by  the  motion  of 
a  ftrai°ht  Line,  phen  no  Angle  fo  generated  can  be  Curvilineall.  Wnich  is  as  Well  argued,  as  if  a 
man  fhouldfay3- the  Houle  was  built  by  the  carriage  and  motion  or  Stone  and  Timber,  there¬ 
fore  when  the  carriage  and  that  motion  is  ended,  it  is  no  more  a  houfe.  i?eftilineall  and  Curvi- 
iineali  hath  nothing  to  uo  with  the  natu.e.Qf  an  Ang.e  limply  lo  called,  though  it  be  eikntiall  to 
anA.  ifte  of  Contact.  Themeafureof  an  Angle  limply  fo  called  is  a  circumference  of  a  Cirr„ 
cle,  and  themeafureisalwayes  the  fame  kind  or  Quantity  with  the,  thit>g  meaiured.  The  Re- 
ftitude  or  Curvity  of  the  Lmes  winch  drawn  horn  cne  Center  intercept  the  Amh,  is  accidema- 
ry  to  the  Angle,  whit  h  is  the  fame,  w  nether  it  be  a:  awn  by  the  motion  circular  ot  a  (height  line 
or  of  a  crooked.  The  Diameter  and  th£  Circumierence  of  a  C  irclg  make  a  r  ight  Angle,  and  the 
fame  which  is  made  by  the  Diameter  and  the  Tangent.  And  becaufe  tfie;  po;nt  ot  Contact  is 
not  (as  you  thinkJnothing,but  a  line  unreckoned,  and  common  bpth  to^e  Tangent,  anu  the 
'  I  Circum- 
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Circumference,  the  fame  Angle  computed  in  the  Tangent  is  Rediliridlt,  but  computed  in 
the  Circumference,  not  Reft ilineall,  but  mixt  j  oi^lf  two  Circles  cut  one  another,  Curvi- 
lineall.  For  every  Chord  maketh  the  fame  Angle  with  the  Circumference  which  it  maketli 
with  the  line  that  touchcth  the  Circumference  at  the  end  of  the  Chord.  And  therefore  when  I 
divide  an  Angle  (imply  lo  called  into  Redilineall,  and  Curvilineall,  I  refped  no  more  the  ge¬ 
neration  of  it,  then  when  I  divide  it  into  Right  and  Oblique.  I  then  refped  the  generation, 
when  I  divide  an  Angle  into  an  Angle  limply  io  called,  and  an  Angle  of  Contad.  This  that 
I  have  now  (aid,  if  the  Reader  remember  when  he  reads  your  objedions  to  this,  and  to  the 
nineth  Article,  he  will  need  no  more  to  make  him  fee  that  you  are  utterly  ignorant  of  the  na¬ 
ture  of  an  Angle,  and  that  if  ignorance  be  madnefs,  not  I,  but  you  are  mad  and  when  an  An¬ 
gle  is  comprehended  between  a  ilraight  and  a  crooked  Line  (it  I  may  compute  the  fame  Angle 
as  comprehended  between  the  fame  ftraight  Line  and  the  Point  of  Contad)  that  it  is  conlo- 
nant  to  my  definition  of  a  Point  by  a  Magnitude  not  conjidered.  But  when  you  in  your  trea- 
tife  Ac  Angulo  Contains  Chap.  5.  Pag.  6.  Lin.  8.  have  thefe  words,  Though  the  whole  concur¬ 
rent  Lines  incline  to  one  another,  yet  they  form  no  Angle  any  where  but  inthc  very  point  of 
concourfe ,  Yau,  that  deny  a  Point  to  be  any  thing,  tell  me  how  two  nothings  can  form  an 
Angles  or  if  the  Angle  be  not  formed  neither  before  the  concurrent  Lines  meet,  nor  in  the 
Point  of  concourfe,  how  can  you  apprehend  that  any  Angle  can  poflibly  be  framed.  But  I 
wonder  not  at  this  abfurdity,  became  this  whole  treatife  of  yours  is  but  one  abfurdity  continu¬ 
ed  from  the  beginning  to  the  end  s  as  (hall  then  appear  when  I  come  to  anfwer  your  objedions 
to  that  which  I  have  briefly  and  fully  (aid  of  that  Subjed  in  my  14*  Chapter. 

At  the  twelfth  Article  I  confefs  your  exception  to  my  univerfall  definition  of  Parallels  to  be 
juft,  though  infolently  fet  down.  For  it  is  no  fault  of  ignorance  (though  it  alfo  infed  the  de- 
monftration  next  it)  but  of  too  much  fecurity.  The  Definition  is  this :  Parallels  are  thofc 
Lines  or  Superficies, upon  which  two  firaight  Lines  falling,  and  where foever  they  fall,  mailing 
equall  Angles  with  them  both,  are  equall  y  which  is  not,  as  it  ftands,  univerfally  true.  But 
inferring  thefe  words  the  fame  way,  and  making  it  ftand  thus,  Parallel  Lines  or  Superficies 
are  thofe,  upon  which  two  ftraight  Lines  falling  the  fame  way,  and  where  foever  they  fall , 
making  squall  Angles,  areequall,  it  is  both  true  and  univerfall  y  and  the  following  Confe- 
dary  with  very  little  change,  as  you  may  fee  in  the  tranflation,  peifpicuoufly  demonftrated* 
The  fame  fault  cccurreth  once  or  twice  mores  and  you  triumph  unreafonably,as  if  you  had  given 


therein  a  very  great  proof  of  your  Geometry. 

The  fame  was  obferved  alfo  upon  this  place  by  one  of  the  prime  Geometricians  of  Paris,  and 
noted  in  a  Letter  to  his  friend  in  thefe  words,  C  hap.  14  .Art.  12.  the  Definition  of  Paral¬ 
lels  wantetk  fomewbat  to  be  fupplyed. And  of  the  Confedary,  he  fays,/*  concludeth  not ,  becaufe 
it  is  grounded  on  the  Definition  of  Parallels.  Truely,  and  feverely  enough ,  though  without 
any  fuch  words  as  favour  of  Arrogance,  or  of  Malice,  or  of  the  Clown. 

Ac  the  thirteenth  Article  you  recite  the  Demonftration  by  which  I  prove  the  Perimeters  of 
two  Circles  to  be  Proportionall  to  their  Semidiameters  S  and  withEflo,  fortaffe ,  reele,  omni- 
no,  noddying  to  the  fever all  parts  thereof,  you  come  at  Length  to  my  laft  inference  s  There¬ 
fore  byfChap.i^.Art.6.)the  Perimeters  and  Semi  diameters  of  Circles  are  Proportionally  which 
you  deny  S  and  therefore  deny,  becaufe  you  fay  it  followeth  by  the  fame  Ratiocination,  that 
Circles  alfo  and  Spheres  are  Proportionall  to  their  Semi  diameters.  For  the  fame  di fiance 
f  you  fay)  of  the  Perimeter  from  the  Center  which  determines  the  magnitude  of  the  Semidia - 
meter,  determines  alfo  the  magnitude  both  of  the  Circle,  and  of  the  Sphere.  ~  You  acknow¬ 
ledge  that  Perimeters  and  Semidiameters  have  the  caufe  of  their  determination  fuch  as  in  equal 
times  make  equall  fpaces.  Suppofe  now  a  Sphere  generated  by  the  Semidiameters,  whilft  the 
Semicircle  is  turned  about.  There  is  but  one  Radius  of  an  infinite  number  of  Radii ,  which 
deferibes  a  great  Circle,all  the  reft  deferibe  lefler  Circles  Parallel  to  it, in  one  and  the  fame  time  of 
Revolution.  Would  you  have  men  believe,  that  defer ibing  greater  and  lefler  Circles,  is  ac¬ 
cording  to  the  fuppolition  {temp or i bus  aqualibus  aqualid  facerej  to  make  equall  fpaces  in  equan 
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times  ?  Or  when  by  the  turning  about  of  the  Semidiameter  is  defcribed  the  Plain  of  a  Circle* 
does  it  (think  you,)  in  equall  times  md&e  the  Plains  of  the  interior  Circles  equall  to  the  plains 
of  the  exterior  ?  Or  is  the  Radius  that  defcribes  the  inner  Circles  equall  to  the  Radius  that  do* 
fcribcs  the  exterior  ?  It  does  not  therefore  follow  from  any  thing  I  have  faid  in  this  detnonftra- 
tion,  that  either  Spheres,  or  Plains  of  Circles,  are  Proportionall  y  their  Radii,  Andconfe- 
quently  all  that  you  have  faid,  triumphing  in  your  own  Incapacity,  is  faid  imprudently  by  your 
(elves  to  your  own  difgrace.  They  that  have  applauded  you,  havereafonby  this  time  to  doubt 
of  ail  the  rdf  that  follows,  and  if  they  can,  to  diikmble  the  opinion  they  had  before  of  your  Geo¬ 
metry.  But  they  (hall  fee  before  I  have  done,  that  not  only  your  whoi iElenchus>  but  alio 
your  other  Books  ofth z  Angle  of  Contaft,  &c.  are  meer  ignorance  and  gibberifh. 

To  the  fourteenth  Article  you  objedt,  that  (in  the  iixth  figure)  I  aifume  gratis,  that  ’  F  G, 
DE,  BCj  are  Proportional!  to  A  F,  A  D,  AB>  and  you  referre  it  to  be  judged  by  the 
Reader-.  And  to  the  Reader  I  referre  it  alio.  The  not  exadt  drawing  cf  the  Figure  ('which  is 
'  now  amended^  is  it  that  deceived  you.  For  A  F,  F  D,  DB,  are  equal!  by  conftruCtioiu 
Alfo  AG,  GE,  EC,  are  equall  by  conftrudtion.  And  F  G,  DK,  B  H,  KE,  HI, 
IC,  are  equall  by  Parallelifm.  And  becaufe  A  F,  F  G,  are  as  the  velocities  wherewith  they 
are  defcribed ;  alfo  i  A  F  ( that  is  A  T>)  and  z  F  G  (that  isDE)  are  as  the  fame  veloci¬ 
ties.  And  finally  3  AF  ( that  is  A  B)  and  3  F  G  (that  is  BC,)  are  as  the  fame  veloci¬ 
ties.  It  is  not  therefore  aflumed  gratis,  that  F  G,  D  E,  B  C,  are  Ptoportionall  to  A  F,  A  D* 
w  A  B?  but  grounded  upon  the  fixth  Article  of  the  thirteenth  Chaptei  >  and  coniequently  your 
objedfion  is  nothing  worth.  You  might  better  have  excepted  to  the  placing  of  DE,  firil  at 
adventure,  and  then  making  A  D,  two  thirds  of  ABj  for  that  was  a  fault,  though  not  great 
enough  to  trouble  a  Candid  Reader  j  yet  great  enough,  to  be  a  ground,  to  a  malicious  Reader, 
of  a  Cavilh 

That  which  you  objedl  to  the  third  Corollarie  of  Art.  1 5.  was  certainly  a  dream.  There  is 
no  afliimingofan  Angle  CDE,  for  an  Angle  H  D  E,  orBDE,  neither  in  the  Demonftra- 
tion,  nor  in  any  of  the  Corollaries.  It  may  be  you  dream’t  or  fomewhat  in  the  twentieth  Ar¬ 
ticle  of  Chap.  16.  But  becaufe  that  Article  though  once  printed,  was  afterwards  left  out,  as 
not  ferving  to  the  ufe  I  had  defigned  it  for,  I  cannot  guefs  what  it  is.  For  I  have  no  Copy  of 
that  Article,  neither  printed  nor  written,  but  am  very  fure,  though  it  were  not  ufefulL,  it 
was  true. 

Article  the  fixteenth.  Here  we  come  to  the  Controverfie  concerning  the  Angle  of  ContaH, 
which  (you  fay )  you  have  handled ,  in  a  [peciall  Treat i fe  publijhed  ;  and  that  you  have  clearly 
demon (irated  inyour  public ^  Lefiures ,  that  Peletarius  was  in  the  right,  but  that  I  agree  not 
fufficiently  neither  wif/;  Peletarius,  nor  with  Ciavius.  Iconfefs  I  agree  not  in  all  points  with 
Peletarius,  nor  in  all  points  with  Ciavius .  It  does  not  thence  follow  that  I  agree  not  with 
the  Truth.  I  am  not  (as  you)  of  any  fadtion,  neither  in  Geometry,  nor  in  Politicks.  If  I 
think  that  you,  or  Peletarius,  or  Ciavius,  or  Euclide  have  e^red,  or  been  toooblcuiej  lies 
nocaufe,  for  which  I  ought  to  diikmble  it.  And  in  this  fame  Queftion,  I  am  of  opinion  that 
Peletarius  did  not  well  in  denying  the  Angle  of  Contingence  to  be  an  Angle.  And  that 
Ciavius  did  not  well  to  fay  the  Angle  of  a  semicircle  waskis  then  a  Right-line  i  Right  An¬ 
gle .  Anu  that  Euclide  uianot  wui  to  leave  it  fo  obicure  what  he  meant  by  Inclination  s  the 
Definition  of  a  Plain  Angle,  feeing. elfe  where  he  attributeth  Inclination  onely  to  Acute  An¬ 
gles,  and  fcarce  any  man  ever  acknowledged  Inclination  in  a  flraight  Line,  to  any  other  Line, 
to  which  it  was  perpendicular.  But  you  in  this  Queftion  of  what  is  Inclination^  though  you 
pretend  not  to  depart  from  Euclide,  are  neve.thelels  more  obicuie  then  he  J  and  alfo  are  con¬ 
trary  to  him.  For  Euclideby  Inclination  meaneth  the  Inclination  of  one  Line  fo  another; 
and  you  underftand  it  of  the  Inclination  of  one  Line  from  another,  which  is  not,  Inclination, 
but  Declination.  For  you  make  two  ftraight  Lines  when  they  lye  one  on  another,  to  lyc 

tULAivZc  that  is  without  any  Inclination  (becaufe  it  ferves  your  turn )  j  not  obferving  that  it 
folio  weth  thence  that  Inclination  is  a  digrcilion  of  one  Line  from  another.  This  is  in  y.our  firft 
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Argument  in  the  behalf  of  Peletarius  (Pa*.  10.  Li  r.zz.)  and  deftroyshis  opinion.  For  according 
to  Eu.ili.iC  the  gi  eaten  Angle  is  the  greateft  Inclination,  and  an  Angle  equall  tc  two  Right  An* 
gks  by  this  ^nAitnct  »n°tud  not  be  the  greateft  Inclination,  as  jt  is,  bu^the  lead  that  can  be. 

But  if  by  the  Inclination  of  two  Lines  we  Underftand  that  proceeding  of  them  to  a  common 
Point  which  is  C3utcd  by  then  generation,  which  (l  believe,)  was  Euckdcs  meaning  ’,  then  will 
the  jingle  of  Cental  be  no  lefs  an  Angle  then  a  rcSHlineull  Angle ,  but  onely  (is  c  Ixvius  truly 
faies  it  isj  Heterogeneous  to  it  and  the  dodtrine  of  Clavius  more  conformable  to  Euclide  then 
that  ot  Peletarius.  Betides,  if  it  be  granted  you,  that  there  is  no  inclination  of  the  Circumfe¬ 
rence  to  the  Tangent,  yet  it  does  no:  follow  that  their  concouife  doth  net  form  fome  kind  cf 
A  ogle.  For  £«i//uedcnneth  there  but  one  of  the  kinds  of  a  Plain  Angle.  And  then  you 
iridy  as  much  in  vain  leek  for  the  lhoportion  of  fuch  an  Angle  to  the  Angle  of  Contact,  as  feek 
for  the  Focus,  or  Parameter  of  the  Parabola  of  Dives  and  Lazarus.  Your  hrfl  argument  there¬ 
fore  is  nothing  worth,  except :  you  make  good  mat  which  in  your  fecond  Argument  you  affirm, 
namely,  1  hat  ail  Plain  Angles,  not  excepting  the  Angle  of  Contadl,are  ( Homogeneous')  of  the 
fame  kint .  \ou  p  ovc  it  well  enough  of  other  Curvdincall  Angles  j  but  when  you  fhould  prove 
the  lame  ot  an  Angle  ot  Contact ,  you  Lave  nothing  to  fay  but  Pag. 17.  Lin.i  5.  Unde  autem 
ilia  quam (omnia  Hctcrog^niaoriatur,  nzque  potejt  ille  ullatenus  oil.ndcre,  neque  ego  vel 
{orani.ae  >  whence  jhoul  l  arife  that  diverjity  of  fand,  wiich  be  dreams  of,  neither  can  he 
tit  all  J  oe  w,  nor  I  dream  as  it  you  knew  what  he  could  do  it  he  were  to  aniwer  you,  or  all 
were  talL  which  you  cannot  dream  cf.  So  that  betides  your  cuftomary  vanity,  here  is  nothing 
hitherto  proved  neither  for  the  opinion  of  Peletarius,  nor  againft  that  of  Clavius.  I  have  I 
think  iufhciently  explicated  in  the  titft  Leflon  ,  That  the  Angle  of  Contact  is  Quantity, name¬ 
ly,  that  it  is  the  Quantity  of  that  crookednefs  or  flex  ion, by  which  a  ftraight  Line  is  bent  into 
an  Arch  of  a  Circle  equal!  to  it ,  and  that  becaufe  the  crookednefs  of  one  Arch  may  be  grea¬ 
ter  then  the  crookednefs  of  another  Arch  of  another  Circle equall  to  it,  therefore  the  Quefti- 
on  tiguanta  eft  curvitas,  How  much  is  the  crookednefs,  is  pertinent,  and  to  be  anfwered  by 
Quantity.  And  I  have  alfo  flrewn  you  jn  the  fame  Leflon, that  the  Quantity  of  one  Angle  of 
Contact  is  compared  with  that  of  another  Angle  of  Contact,  by  a  Line  drawn  from  the  Point 
of  Contabf,  and  intercepted  by  their  Circumferences  >  and  that  it  cannot  be  compared  by  any 
meafure  with  a  Redtilineall  Angle. 

But  let  us  fee  how  you  anfwer  to  that  which  Clavius  has  objedled  already.  T  ey  are  Hetero¬ 
geneous,  fayes  he,  becaufe  the  Angle  of  Contaft,  how  oftfoever  multiply ed,  can  never  ex¬ 
ceed  a  Reftilmeall  Angle.  To  anfwer  which  you  alleadge,  it  is  no  Angle  at  all  j  and  that 
therefore  it  is  no  Angle  at  all  becaufe  the  Lines  have  no  Inclination  oneto  another.  How 
can  Lines  that  have  no  Inclination  one  to  another,  ever  come  together  ?  But  you  anfwer,  at 
leaft  they  have  no  Inclination  in  the  Point  of  ContaFl.  And  why  have  two  ftraight  Lines  In¬ 
clination  before  they  come  to  touch,  more  then  a  ftraight  Line  and  an  Arch  of  a  Circle  ?  And 
in  the  Point  of  Contadf  it  felf,  how  can  it  be  that  there  is  lefs  Inclination  of  the  two  Points  of 
a  ftraight  Line  and  an  Arch  of  a  Circle,  then  of  the  Points  of  two  ftraight  Lines  ?  But  the 
ftraight  Lines  you  fay  will  cut  $  Which  is  nothing  to  the  Queftion ;  and  yet  this  alfo  is  not  fo 
evident,  but  that  it  may  receive  an  objedion.  Suppofe  two  Circles  AGB  and  C  FB  to 
touch  inB,  and  have  a  common  Tangent  through  B.Is  hot  the  Line 
C  F  B  G  A  a  crooked  Line  ?  And  is  it  not  cut  by  the  common  Tan¬ 
gent  DBE?  What  is  the  Quantity  of  the  two  Angles  F  B  E  and  ' 

GBD,  feeing  you  fay  neither  DBG  nor  E  B  F  is  an  Angle  ?  1 

*Tis  not  therefore  the  cutting  of  a  crooked  Line,  and  the  touching  of  ■ 

it,  that  diftinguiiheth  an  Angle  Amply,  from  an  Angle  of  Contatt.  J>- 
That  which  makes  them  difter,  and  in  kind,  is,  that  the  one  is  the 
Quantity  of  a  Revolution ,  and  the  other  the  Quantity  of  Flexion.  fit 

In  the  feventh  Chapter  of  the  fame  Treatife,  you  think  you  prove  \ 
she  Angle  of  Contact,  if  it  be  an  Angle,  and  a  Re&ilineall  Angle  to 
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be  (Homogeneous)  of  the  fame  kind  3  when  you  prove  nothing  but  that  you  underftand  not 
what  you  fay.  Thofe  Quantities  which  can  be  added  together,  or  fubftrefted  one  from  ano 
ther,  are  of  the  fame  kind  J  But  an  Angle  oi  Conrad  may  be  lubftraded  from  a  right  Angle, 
and  the  Remainder  will  be  the  Angle  of  a  Semicircle,  &c.  So  you  lay,  but  prove  it  not,  unltfjs 
you  think  a  man  muft  grant  you  that  the  Superficies  contained  between  the  Tangent  and  the 
Arch,  which  is  it  you  fubftrad,  is  the  Angle  of  Contad  j  and  that  the  Plain  of  the  Semi¬ 
circle  is  the  Angle  of  the  Semicircle,  which  is  abfurd  j  though  as  abfurdas  it  is,  you  fay  it  di- 
redly  in  your  Elcnchus,  Pag.  3  5.  Lin.  14.  in  thefe  words,  When  Eudidc  defines  a  Plain  An¬ 
gle  to  bo  the  Inclination  of  two  Lines ,  be  meaneth  not  their  aggregate^  but  that  which  lyes 
between  them.  It  is  true,  he  meaneth  not  the  aggregate  of  the  two  Lines  j  but  that  i  e  means 
that  which  lyes  between  them,  which  is  nothing  elk  but  an  indeterminate  Superficies,  is  falfe, 
or  Euclide  was  as  fooliilia  Geometrician  as  either  of  you  two. 

Again,  you  would  prove  the  Angle  of  Contad,  ir  it  be  an  Angle,  to  be  of  the  fame  kind 
with  a  Redilineall  Angle,  out  of  Eucl.  3.  16.  Where  hefaies,  itis  lefs  t'?en  any  acute  An¬ 
gle.  And  it  follows  well, that  if  it  be  an  Angle  janu  Ids  theft  any  Redilineall  Angle  it  is  alio  of 
the  lame  kind  with  it.  But  to  my  undemanding  EuUide  meant  no  more,  but  that  it  was  nei¬ 
ther  greater  nor  equall  3  which  is  as  truly  laid  ot  Heterogeneous,  as  of  Homogeneous  Quan¬ 
tities.  If  he  meant  othtrwife,  he  confirms  the  opinion  ot  Clavius  againit  you,  or  makes  the 
Quantity  of  an  Angle  to  be  a  Superficies,  and  indefinite.  But  I  woncier  how  you  dare  venter 
to  determine  whether  two  Quantities  be  Homogeneous  or  not,  without  fome  Definition  of  Ho¬ 
mogeneous  ('which  is  a  hard  word)  that  men  may  unde* Baud  what  it  meaneth. 

In  your  eighth  Chapter  you  have  nothing  but  Sir  H.  Saviles  Authority,  who  had  not  then 
refolved  what  to  hold  5  but  efteeming  the  An°le  of  contad,  firlt,  as  others  falfely  did,  by  the 
Superficies  that  lyes  between  the  Tangent  and  the  Arch,  makes  the  Angle  of  Contad,  and  a 
Redilineall  Angle  Homogeneous  j  and  afterwards,  Rcaufe  no  multiplication  of  the  Angle  of 
Contad  can  make  it  equall  to  the  leaft  Redilineall  Angle,  with  great  ingenuity  returneth  to 
his  former  uncertainty. 

In  your  nineth  and  tenth  Chapters  you  prove  with  much  ado,  that  the  Angles  of  like  Seg¬ 
ments  are  equall j  as  if  that  might  not  have  been  taken  gratis  by  Pelctarius  without  Demon- 
ftration.  And  yet  your  Argument  contained  in  the  nineth  Chapter  is  not  a  Demonftration, 
but  a  conjedurall  difeourfe  upon  the  word  Similitude.  And  in  the  eleventh  Chapter,  wherein 
you  anfwer  to  an  objedion,  which  might  be  made  to  your  Argument  in  the  precedent  Page, ta¬ 
ken  from  the  Parallelifm  of  two  concentrique  Circles,  though  the  objedion  be  of  no  moment, 
yet  you  have  in  the  fameTreatile  of  yours  that  which  is  much  more  foolifh,v\  hich  is  this,Pag.g8. 
Lin.  iz.  Nonenimmagnitu  0  Anguli ,  &c.  The  magnitude  of  an  Angle  is  not  to  be  ejlima- 
ted  by  that  ftradlingof  the  legs,  which  it  hath  without  the  Point  of  concourfe3  but  by  that 
flrailing  which  it  hath  in  the  Point  of  the  concourfe  it  felf.  I  pray  you  tell  me  what  ftrad- 
ling  there  is  of  two  coincident  Points,  elpecially  fuch  Points  as  you  fay  are  nothing.  When  did 
you  ever  fee  two  nothings  ftr addle  ? 

The  Arguments  in  your  twelfth  and  thirteenth  Chapters  are  ground^  all  oft  this  untruth, 
that  an  Angle  is  that  which  if  contained  between  the  Lines  that  make  it,  that  is  to  fay,  is  a 
Plain  Superficies.  Which  is  manifestly  falfe  becaufe  the  meafure  of  an  Angle  is  an  Arch  of  a 
Circle,  that  is  to  fay,  a  Line  j  which  is  no  meafure  of  a  Superficies.  Befides  this  grofs  igno¬ 
rance*  your  way  of  Demonftration  by  putting  N  for  a  great  Number  of  iides  of  an  aequiiate- 
rall  Polygon,  is  not  to  be  admitted.  For  though  you  underftand  fomething  by  it,  you  de- 
monftrate  nothing  to  any  Body,  but  thofe  who  underftand  your  Symboiique  tongue,  which  is 
a  very  narrow  Language.  If  youhaddemonftrated  it  in  irilh,  orWellh,  though  I  had  not 
wad  it,  yet  I  Ihould  not  have  blamed  you,  becaufe  you  had  written  to  a  conliderable  Number 
of  mankind,  which  now  you  do  not. 

$n  your  laft  Chapters  you  defend  VitcUio  without  needjfor  there  is  no  doubt  but  that  whatfe- 
<ver  crooked  Line  be  touched  by  a  ftr  sight  Line,  the  Angle  of  Gontingenee  will  neither  add 
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any  thins  to,  nor  take  any  thing  from  a  Re&ilincaU  Right  Angle  5  but  that  it  is  becaufc  the 
Angled  Contact  rs  no  Angle,  or  iio.Quantity,  is  not  true,  tor  it  is  therefoie  an  Ange* 
becaufe  an  Angle  of  Con  tad  3  and  therefore  Quantity,  becaule  one  Angle  of  Conrad  may  be 
greater  then  another  3  and  therefore  Heterogeneali,  becaule  the  mealure  of  an  Angle  of  Ccn- 
tad  cannot  (congruere)be  applyed  to  the  mealure  of  a  Redilineall  Angle,  as  they  think  it  m^y, 
who  affirm  w  ith  you  that  the  Nature  of  an  Angle  confifteth  in  that  which  is  contained  between 
the  Lines  that  comprehend  it,  viz.  in  a  plain  Superficies.  And  thus  you  lee  in  how  tew  Lines, 
and  without  B.  achy  grphie,  y  bur  Treatife  of  the  Angle  of  Contingence  is  difeovered  tor  the 
greateft  part  to  be  talie,  andior  the  reft,  nothing  but  a  detedion  of  fome  errors  of  Uaviui 
grounded  on  theiame  falle  Principles  with  your  own.  To  return  now  from  your  Treatile  of 
theAn.ko;  Contad  back  again  to  your  Elencbus.  _  ■  .  A  . 

The  fault  you  find  at  Ai  r.  18.  is,  that  I  underftand  not  that  Euclide  makes  a  Plain  Angie 
to  be  that  which  is  contained  between  the  two  Lines  that  form  it.  ’1  is  true,  that  1  uo  not  un¬ 
de  ;fta;d  that  Euclide  was  fo  ablurd,  as  to  think  the  nature  of  an  Angle  to  confift  in  Superficies, 
but  I  under  ftand  that  you  have  not  hau  the  wit  to  underftand  Euclide.  rrt 

The  nineteenth  Article  of  mine  in  this*  fourteenth  Chapter  is  this  3  All  refpect ,  or  variety 
of  Pofition  of  two  Lines,  feemeth  to  be  comprehended  in  four  hinds.  Fop  they  are  either 
Parallel',  or,  {being  if  need  be  produced)  ma^e  an  Angle  3  or,  (it  drawn  our 
fame  enough)  Touch  3  or  laftly,  they  are  Afymptotcs .  In  which  you  are  hrit 
offended  with  the  word  It  feems.  But  I  allow  you  that  never  erre,  to  be  more  perempto¬ 
ry  then  I  am.  For  to  me  it  feemed,  I  lay  again  feemed,  that  Iuch  a  Phrafe,  in  cale  I  Ihould 
leave  out  fomething  in  the  enumeration  of  the  ieverall  kinds  of  Pofition, would  fave  me  from  be¬ 
ing  cenfured  for  untruth.  And  yet  your  inftance  of  twoftraight  Lines  in  divers  Prams,  does 
no°t  make  my  enumeration  inefficient.  For  thofe  Lines  though  not  Parallels,  nor  cutting  or 
the  Plaines,  yet  being  moved  Parallelly  from  one  Plain  to  another,  will  rail  into  one  or  other  of 
the  kinds  of  pofition  by  me  enumerated  5  and  confequently  are  as  much  that  pofition,  as  twa 
ftraMit  Lines  in  the  fame  Plain  not  parallel,  make  the  fame  Angle,  though  not  produced  till' 
they  meet,  which  they  would  make  if  they  were  fo  produced.  For  you  have  no  where  proved, 
nor  can  prove,  that  two  fuch  Lines  do  not  make  an  Angle.  It  is  not  the  actuall  concutr ence  of 
the  Lines,  but  the  Arch  of  a  Circle,  drawn  upon  that  point  for  Center,  in  which  they  would 
meet,  if  they  were  produced,  and  intercepted  between  them,  that  conftitutes  the  Angie. 

Alio  vour  objection  concerning  Afymptotcs  in  generally  abfufd.YquwouW  have  me  add, that 
their  dijlance  Iball  at  lafi  be  Ljs  then  any  dijiance  that  can  be  afiigneti’,  ana  lo  mate  the  de¬ 
finition  of  the  Genus  the  fame  with  that  of  the  Species.  But  becaule  you  are  not  Proteiiors 
of  Logick,  it  is  not  neceflary  for  me  to  follow  your  councell.  In  like  manner,  ii  we  under¬ 
ftand  one  Line  to  be  moved  towards  another  alwayes  parailely  toitsfelf,  which  is,  though  not 
a&ually.yet  potentially  the  fame  pofition  ,  all  the  reft  of  your  Pittances  wi.l  come  to  nothing. 

At  the  two  and  twentieth  Article  you  objedt  to  me  the  ufe  of  the  word  Figure,  before  I  nad 
defined  it:  wherein  alfo  you  do  abfurdly  5  fori  have  no  where  before  made  iuch  ule  ot  the 
word  Figure,  as  to  argue  any  thing  from  it  3  and  therefore  your  objedion  is  juft  as  wile  as  it 
you  had  found  fault  with  putting  the  word  Figure  in  the  I'itles  of  the  Chapters  placed  before 
the  Book.  If  you  had  known  the  nature  of  Demonfttation,  you  had  not  objected  this. 

You  add  further,  that  by  my  Definition  of  Figure ,  a  folid  opherc,  and  a  Sphere  made  hol¬ 
low  within,  is  the  fame  Figure  3  but  you  fay  not  why,  nor  can  you  derive  any  iuch thin°  from 
my  definition.  That  which  deceived  your  lhallownefs,  is,  that  you  take  thofe  Points  that  are 
in  the  concave  Superficies  of  a  hollowed  Sphere,  not  to  be  contiguous  to  any  thing  without  it, 
becaufe  that  whole  concave  Superficies  is  within  the  whole  Sphere.  Laftly,  tor  the  fault  you 
find,  with  the  definition  of  li^e  Figures  in  Ufa  portions',  I  conieis  there  wants  the  fame 
word  which  was  wanting  in  the  Definition  ot  Parallels,  namely,  ad  eafdem  partes  (the  [ame 
way)  which  ffiould  have  been  added  in  the  end  of  the  definition  of  like  Figures,  &c.and  may  eahly 
be  fupplyed  by  any  ftudent  of  Geometry,  that  is  not  othetwife  a  tooL 
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At  the  fifteenth  Chapter  Art  i.  Numb.  6.  you  objeft  as  a  contradiction*  that  I  maf^e Mo¬ 
tion  to  be  the  meafurc  of  Tim:,  an.lyc  t  in  other  places  do  ujually  me  a  fare  Motion  and  the  affe- 1 
ft  ions  thereof  by  Time.  If  your  thoughts  were  your  own*  and  not  taken  ra.lily  out  of  Books, . 
you  could  not  but  ( with  all  men  elfethat  fee  Time  meafured  by  Clocks,  Dyals,  Hour-glaflls, 
and  the  like )  have  conceived  fufficiently,  that  there  cannot  be  of  Time  any  other  meafute  b.-  • 
fides  Motion  j  and  that  the  mold  univerfall  meafute  of  Motion,  is  a  Line  defenbed  by  fome : 
other  Motion.  Which  Line  being  once  expoied  to  lenfe,  and  the  motion  whereby  ltwasde- 
fcriBpd  fufficicntly  explicated ,  wiillerve  to  meafute  all  other  Motions  and  their  Time  5  for 
Timle  and  Motion  (Time  being  but  the  mentall  Image  or  remembrance  of  the  motion)  have 
but  oVie  and  the  fame  dimenfion,  which  is  a  Line.  But  you  that  would  have  memeafure 
fwiftnefs  and  flownc(s  by  longer  and  fhorter  motion,  what  do  you  mean  by  Longer  and  Jhorter 
motion  ?  Is  Longer  and  Jhortcr  ,  in  the  motion,  or  in  the  Duration  of  the  motion  ,  which 
is  Time  ?  Or  is  the  Motion,  or  the  Duration  cf  the  motion  that  which  is  expofed,  or  deiign- 
cd  by  a  Line  ?  Geometricians  fay  often,  let  the  Line  A  B,  he  the  Time  5  but  never  fay,  Let  t 
the  Line  A  B  be  the  Motion.  There  is  no  unlearned  man  that  undevftandeth  not  what  is  Time, 
and  Motion,  andMeaiure,  and  yet  you  that  undertake  to  teach  it  (moft  egregious  Profeliors) 
underftand  it  not. 

At  the  fecond  Article  you  bring  anotherArgument(which  it  feems  in  its  proper  place, you  had 
forgotten)  to  prove  that  a  Point  is  net  Quantity  not  con(iderjd,but  abfoluteiy  Nothing  j  which 
is"  this.  That  if aVoint  be  not  nothing,  then  the  whole  is  greater  then  its  two  halfs.  How 
does  that  follow  ?  Is  it  impoflible  when  a  Line  is  divided  into  two  halfs  that  the  middle  Point 
jlhould  be  divided  into  two  halfs  alfo,  being  Quantity  ? 

At  the  feventh  Article ,  I  have  fufficiently  demonftrated,  that  all  Motion  is  infinitely 
propagated,  as  far  as  fpace  is  filled  with  Body.  You  alleadge  no  fault  in  the  demonftration,  but 
obje&from  fenfe,  that  the  shipping  of  a  Flea ,  is  not  propagated  to  the  Indies.  If  I  ask 
you  how  you  know  it,  you  may  wonder  perhaps  j  but  anfiwer  you  cannot.  Are  you  Philofo- 
phers  or  Geometricians,  or  Logicians,  more  then  are  thefimpleft  of  rurall  people?  Or  are 
you  not  rather  lefs,  by  as  much  as  he  that  ftandeth  ftill  in  ignorance,  is  neater  to  knowledge, 
then  he  that  runneth  from  it  by  erroneous  learning  ? 

Andlaftly,  what  an  abfurd  objection  is  it  which  you  make  to  the  eighth  Article,  where  I 
fay  that  when  two  Bodies  of  c quail  magnitude  fall  upon  a  third  Body,  that  which  falls  with 
greater  velocity,  imprints  the  greater  motion?  Youobjeft,  that  notfo  much  the  magnitude 
is  to  be  conflicted  as  the  weight  j  as  if  the  weight  made  no  difference  in  the  velocity,  when 
aotwithftanding  weight  is  nothing  elfe  but  motion  downward  ?  Tell  me,  when  a  weighty  body 
chtown  upwards  worketh  on  the  Body  it  meeteth  with,  do  you  not  then  think  it  worketh  the 
more  for  the  greatnefc,  and  the  lefs  for  the  weight  ? 
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Of  the  Faults  that  Occurre  in  Demon- 

ftration. 

To  the  fame  egregious  Profeflors  of  the  Ma 

thenuticks  in  the  Univerfity  of  Oxford. 
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OF  twenty  Articles  which  you  fay  (of  nineteen  which  I  fay)  make  the  fix  teenth  Chap* 
ter  >  you  except  but  three,  and  confidently  affirm  the  reft  are  falfe.  Qn  the  contrary* 
except  three  or  four  faults,  fuch  as  any  Geometrician  may  fee  proceed  not  from  igno- 
norance  of  the  Subject,  or  from  want  of  the  Art  of  Demonftration,  ( and  iuch  as  any  man 
might  have  mended  of  himfelf )  but  frem  fecurity  ;  I  affirm  that  they  are  all  true,  and  truly 
Demonftrated  j  and  that  all  your  obje&ions  proceed  from  meer  ignorance  of  the  Mathej 
matiques.  _  jL 

The  firft  fault  you  find  is  this,  that  I  exprefs  not ,{Art.  x  .)what  Impetus  it  is,  which  I  woubf , 
have  to  be  multiplyed  into  the  Time. 

The  laft  Article  of  my  thirteenth  Chapter  was  this,  If  there  be  a  Number  of  Quantities 
propounded  ,  howfoever  equall  or  unequall  to  one  another  j  and  there  be  mother  Quantity 
which  fo  often  tafien  as  there  be  Quantities  propounded ,  is  equall  to  their  whole  fum  j  that 
Quantity  I  call  the  mean  Arithmetical  of  them  all.  Which  Definition  I  did  there  infert  to 
ferve  r>e  in  the  explication  of  thofe  Prepofitions  oi  which  the  fixteenth  Chapter  confifteth,  but 
did  not  ufe  it  here  as  I  intended.  My  firft  Propoht ion  therefore  as  it  ftanueth  yet  in  the  La- 
tine,  being  this.  The  velocity  of  any  Body  moved  during  anyTimey  Ufa  much  as  is  the  product 
of  the  Impetus  in  oneVoint  of  Time ,  multiplyed  into  the  whole  Time  j  to  a  man  that  hath 
not  skill  enough  to  fupply  what  is  wantirg,  is  not  intelligible.  Therefore  I  havecaufed  it  in  the 
Engliih  to  go  thus,  Tl?e  velocity  of  any  Body  in  whatsoever  Time  moved ,  hath  it  s  Quantity 
determined  by  the  fum  of  all  the  Overall  (Impetus)  Quiclincjfes  ,  which  it  hath  inthefe - 
verall  Points  of  the  Time  of  the  Bodies  motion,  And  added,  that  all  the  Impetus  together 
ta\en  through  the  whole  Time  is  the  fame  thing  with  the  Mean  Impetus  (whicr  Mean  is  de¬ 
fined  Chapter  15.  Art.  29.)  multiplyed  into  the  whole  Time.  To  this  firit  Article,  as  it  is  un- 
cor reded  in  the  Latine,  you  cbjedt,  That  meaning  by  Impetus  [ome  middle  Impetus ,  and  af- 
figning  none ,  I  determine  nothing .  And’tis  true.  But  if  you  had  been  Geometricians  Cut- 
ficient  to  be  Profeflors,  you  would  have  fhewed  your  skill  much  better,  by  making  it  ;  ppea;  that 
this  middle  Impetus  could  be  none  but  that,  which  being  taken  fo  often,  as  theie  be  Points  in  the 
Line  of  Time,  would  be  equall  to  the  fum  of  all  the  feverall  Impetus  taken  in  the  Points  of 
Time  refpe&ively  >  which  you  could  not  do. 

To  the  Corollary  ,  you  ask  firft  how  Impetus  can  be  ordinately  applyed  to  a  Line ;  Abfardly. 
For  does  not  Archimedes  Cometimes  fay,  and  with  him  many  other  excellent  Geomctricia  s, 
let  fucb  a  Line  be  the  Time  ?  And  do  they  not  mean,  that  that  Line,  or  the  motion  over  it,  is 
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the  meafure  of  the  Time  ?  And  may  not  alfo  a  Line  ferve  to  meafure  the  fwiftnefs  of  a  Motion? 
Ton  thought  (you  lay )  oncly  Lines  ought  to  be  [aid  to  be  ordinatily  applyed  to  Lines.  Which 
I  calily  believe for  I  fee  you  unieritand  not  that  a  Line,  "though  it  be  not  the  Time  it  felf, 
may  be  the  quantity  of  a  Time.  You  thought  alfo  all  you  have  Laid  in  your  Elencbus , 
in  your  Dodrineofthe^w^g/e  of. Contact,  in  your  Arithmetic!  Infinitorum ,  and  in  your 
Coniques  is  true  >  and  yet  it  isalmoft  all  proved  falfe,  and  the  reft  nothing  worth.  , 

Secondly,  you  object,  that  I  defign  a  Parallelogram  by  one  oncly  fide.  It  was  indeed  a  great 
overfight,  and  argueth  fomewhat  againft  the  man,  but  nothing  againft  his  Art.  For  he  is  not 
worthy  to  be  thought  a  Geometrician  that  cannot  fuppfy  fuch  a  fault  as  that,  and  correct  his 
Bookhimfelf.  Though  you  could  not  do  it,  yet  another  from  beyond  Sea  took  notice  of  the 
fame  fault  in  this  manuer,  Htmahfth  a  Parallelogram  of  but  one  fide  5  it  fiiould  ba  thus,  Pel 
deniqueper  Parallclogr a?rm urn  cujm  unumlatus  cji  medium  proportionde  inter  Impetum  maxi¬ 
mum  {five  ultimo  acquifitum )  &  impetus  ejujdem  maxim i  jcmijjemj  dterum  vero  latus , 
medium  proportionate,  inter  totumtempus ,  &ejuf(em  totius  temporis  femijfem.  Which  I 
therefore  repeat,  that  you  may  learn  good  manners  b  and  know,  that  they  who  reprehend,  ought 
alfo,  whentheycan,  to  add  to  their  reprehenfi^n  the  correftion. 

At  the  fecond  Article,  you  are  pleafed  to  advife  me,  inftead  of  In  omni  motu  uniformi ,  to  put 
in  In  omnibus  motibus  uniformibus.  You  have  a  ftrange  opinion  of  your  own  J  udgement,  to 
think  you  know  to  what  end  another  man  ufeth  any  word,  better  then  himfelf.  My  intention 
vvasonely  to  confider  motions  uniform,  and  motions  from  reft  uniformly,  or  regularly  accelera¬ 
ted,  that  I  might  thereby  compute  the  lengths  of  crooked  Lines,  fuch  as  are  deferibed  by  any  of 
thofe  motions.  And  therefore  it  was  enough  to  prove  this  Theoreme  to  be  true  in  all  uniform  or 
uniformly  accelerated  Motion  ,  not  Motions  j  though  it  be  true  alfo  in  the  Plural!.  It  feerns 
you  think  a  man  muft  write  all  he  knows,  whether  it  conduce,  or  not,  to  his  intended  purpofe. 
But  that  you  may  know  that  I  was  not, (as  you  think)  ignorant  how  far  it  might  be  extended, 
you  may  read  it  Demonftrated  at  the  lame  Article  in  the  £ngliih  univerfally.  Againft  the  de- 
monftration  it  felt  you  run  to  another  Article,  namely,  the  thirteenth,  which  is  this  Probleme, 
The  length  being  given, which  is  puffed -over  in  a  given  Time  by  uni  form  Motion,  to  finder  e 
length  which  Jhall  be  puffed  over  by  Motion  uniformely  accelerated  in  the  fame  Time ,  fo  as 
that  the  Impetus/^  acquired  be  equaUto  the  Time.  Which  you  recite  imperfectly,  thereby  to 
make  it  feem  that  fuch  a  Length  is  not  determined.  Whether  you  did  this  out  of  ignorance,  or 
on  purpofe,  thinking  it  apiece  of  wit,  as  your  pretended  myfterie  which  goes  immediately  be¬ 
fore,  I  cannot  tell,  for  in  neither  place  can  any  wit  be  efpied  by  any  but  your  ielvcs.  To  imagine 
Motions  with  their  Times  and  Wayes,  is  a  new  bufinels,  and  requires  a  fteddy  brain,  and  a  man 
thttcanconftantly  read  his  own  thoughts,  without  being  diverted  by  the  noife  »of  words.  The 
want  of  this  ability,  made  you  ftumble  and  fall  unhandfomely  in  the  very  firft  place,  ( that  is  in 
Chap.  1 5.  Art.  1 3.) where  you  venture  to  reckon  both  Motion  and  Time  at  once  5  and  hath 
made  you  in  this  Chapter  to  ftumble  in  the  like  manner  at  every  ftep  you  go.  As  for  example, 
vvhenlfay,  an  the  product  of  the  Time,  and  Impetus,  to  the  produft  of  the  Time  and  Impetus, 
fo  the  Space  to  the  Space  when  the  Motion  is  Vniform,  you  come  in  with  nay,  rather  as  the 
Time  to  the  Time  as  if  the  Parallelograms  A  I)  and  AH,  were  not  alfo  as  the  Times  A  B> 
and  A  F.  Thus  it  is,  when  men  venture  upon  ways  they  never  had  been  in  before,  without  a 
guide. 

In  the  Corollary, you  are  offended  with  the  permutation  of  the  Proportion  of  Times  and  Lines, 
becaufe  you  think,  you  that  have  fcarceone  right  thought  of  the  Principles  Oi  Geometry,  that 
Line,  and  Time  are  Heterogeneous  Quantities.  I  know  Time  and  Line  are  of  divers  natures  > 
and  more,  that  neither  of  them*’*  Quantity.  Yet  they  may  be  both  of  them  Quanta,  that 
is,  they  may  have  Quantity  3  but  that  their  Quantities  are  Heterogeneous  is  falfe.  For  they 
are  compared  and  meafured  both  of  them  by  ftraight  lines.  And  to  this  there  is  nothing 
contrary  in  the  place  cited  by  you  out  of  Clavius  >  or  if  there  were ,  ’twere  not  to  be  valued. 
And  to  your  queftion  what  is  the  P  roportipn  of  an  Hour  to  mEU  5  I  anfwer,  it  is  the  fame 

proportion 
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Proportion  that  twoHcurs  have  to  tf/oEIir.You  fee  yourQueftion  is  not  To  fubtilc  as  you  thought 
i:  By  and  by  you  confers  that  in  Times  and  Lines  there  is  <Quid  Homogcneum  ( this  <Qiiid  is 
an  infallible  fign  of  not  fully  under {landing  what  you  fay,)  which  is  falfeit  you  take  it  of  the  Lines 
theifcfelves  5  though  if  you  take  it  of  their  Quantities, it  is  true  without  a  <§hiid.  Laftly,  you 
tell  me  how  1  might  have  expreffed  nay  felfio  as  it  might  have  been  true.  But  beca'ufe  your  cx- 
preffions  pleafe  me  not,  I  have  not  followed  your  advice. 

To  the  third  Article  ,  which  is  this,  In  motu  uni  for  miter  1  quiete  aceelerato,  (&c.  In  mo¬ 
tion  uniformly  accelerated  fro nfLeft,  that  is,  when  the  Impetus  increafctb  in  Proportion  to 
the  Times,  The  Length  run  over  in  one  Time  is  to  the  Length  run  over  in  another  Time,  as 
the  Pro iuH  of  L’c  Impetus  multiply ed  by  the  Time,  to  the  Product  of  Pm  Impetus  multiply  eA 
by  the  Time  3  you  objed,  that  the  Lengths  run  over,  arc  in  that  Proportion  which  the  Impetus 
hat'?,  to  the  Impetus,  not  that  which  the  Impetus  hath  to  the  Time,  becaufe  Impetus  to  Time 
has  no  Proportion,  as  being  Heterogeneous.  Find,  when youfiy  the  Impetus,  do  you  mean 
foine  one  Impetus  deiignedby  fome  one  of  the  unequal!  ftraight  Lines  Parallel  to  the  Bail  B I  ? 
That  is  manifeftly  fa'Le.  You  mean  the  aggregate  ot  all  thole  unequall  Parallels.  But  that  is  the 
fame  thing  with  tiie  Time  multiplyed  into  the  mean  Impetus.  And  fo  you  fay  the  fame  that  I 
'tlo.  Agai- ,  I  ask  w  here  it  is  that  I  lay  or  dream  that  the  Lengths  run  over  are  in  the  Proporti¬ 
on  of  the  Impetus  to  the  Times  ?  Is  it  you  or  1  that  dream  ?  And  for  your  Heterogeneity  of  the 
Quantities  of  Time  and  of  Swiitnds,  I  have  already  in  clivers  places  (hewed  you  your  error. 
Asam,  Why  do  you  make  B I  reprefent  the  Lengths  run  over,  which  I  make  to  b:  rep  e'ented 
by  D  E,  a  Line  taken  at  pleafure  3  and  you  alfo  a  tew  Lines  before  make  the  fame  B  I  to  dehgn 
the  greateft  acquired  Impetus  ?  Thefe  are  things  which  (hew  that  you  are  puzzled  and  intangled 
with  the  unuiuall  fpeculation  of  Time  and  Motion,  and  yet  tire  thrufl  on  with  Pride  and  Spite 
to  adventui  e  upon  the  examination  of  this  Chapter. 

Secondly,  you  grant  the  Demonftration  to  be  good/uppofing  I  meaneit(as  I  feeme  to  fpeak) 
of  one  and  the  fame  Motion.  But  why  doe  I  not  meane  it  of  one  and  the  fame  Motion,  when 
I  fay  not  in  Motions,  but  in  Motion  uniform  ?  Because  (Lay  you}  in  that  which  follows,  I 
draw  it  alfo  to  different  Motions.  You  fhould  have  given  at  leaft  one  Inftance  ot  it  3  but  there 
is  no  fuch  matter.  And  yet  the  Prcpofirion,  is  in  that  cafe  alfo  trm  3  though  then  it  mu  ft  not 
be  Pemonfti.ated'by  the  fimilitude  of  Triangles,  as  in  the  cafe  prefent.  And  therefore  the  ob¬ 
jections  you  make  from  different  Impetus  acquired  in  the  fame  time,  and  from  other  cafes  which 
you  mention,  are  nothing  worth. 

At  the  fourth  Article,  you  allow  the  Demonftration  all  the  way  (except  the  faults  of  the  third, 
which  I  have  already  proved  to  be  none )  till  I  corne  to  fay,  that be, aufe  the  Proportion  of  F 
to  B  I  is  double  to  the  Proportion  of  A  F  to  A  B,  therefore  toe  Proportion  of  A  B  to 
A  F  is  double  to  the  Proportion  of  hi  to  F  This  you  deny,  and  wonder  at,  as  ftrange 
(Lor  it  is  indeed  ftrange  to  you)  and  in  many  places  you  exclaim  againft  it  as  extream  Igno¬ 
rance  in  Geometry.In  this  place  you  oncly  fay,  N  0  fuch  matter  3  for  though  one  Proportion  be 
double  t  J  another,  yet  it  does  not  fellow  that  thi  Converge  is  the  double  of  toe  Conuerfe.  So 
that  this  is  the  iilue  to  which  the  Qacftion  is  reduced,  wnemer  you  have  any  or  no  Geometry. 

I  fay,  if  there  he  three  Quantities  in  continual!  Proportion,  and  the  firft  be  the  leaft,  the  Pro¬ 
portion  of  the  Hill  to  the  fecond  is  double  to  the  Proportion  of  the  firft  to  the  third  3  and  you 
deny  it.  Thereafonof  ourdifient  confifteth  in  this,  that  you  think  the  doubling  ot  a  Propor¬ 
tion  to  be  the  doubling  of  the  Quantity  of  the  Proportion,  as  well  in  Proportions  of  Deted, 
?s  in  Proportions  of  Excels  3  and  I  think  that  the  doubling  of  a  Proportion  of  Defect,  is  the 
doubling  of  the  defed  of  the  Quantity  of  the  fame.  As  for  example  in  thefe  three  numbers, 
1,2,  4,  which  are  in  continuall  Proportion,  I  fay  the  Quantity  ot  the  Proportion  of  one 
to  two ,  is  double  the  Quantity  of  the  Proportion  of  one  to  four.  And  the  Quantity  of 
the  Proportion  of  one  to  four, is  half  the  Quantity  of  the  Proportion  ot  one  to  two.  And  yet 
deny  not  but  that  the  Quantity  of  the  Defed  in  the  Proportion  of  one  to  two  is  doubled  in  the 


Proportion  of  one  to  tour.  But  becaufe  the  doubling  of  defied  makes  greater  dcied,  it 
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mak-th  the  Quantity  of  the  Proportion  lefs.  And  as  for  the  part  which  I  hold  in  this  Que¬ 
zon  ,  firft,  mere  is  thus  much  demonftrated  by  Euclide ,  El.  5.  Prop.  8  ;  that  the  Propor¬ 
tion  of  one  to  two  is  greater  then  the  Proportion  of  one  to  tour,  though  how  much  it  is  greater 
be  not' there  Demonftrated.  Secondly,  I  have  Demonftrated  (Chap.  13.Art.16.)  That  it  is 
twice  as  great,  that  is  to  lay,  (to  a  man  that  (peaks  Englifh)  doub^.  be  mum  ucm0  o 
duplicate,  triplicate,  See.  infteadof  double,  triple,  Ike.  (thougn  now  they  oe  words  well  un- 
derftood  by  fuch  as  underftand  what  Proportion  is)  proceeded  at  tirft  trom  inch  as  duiit  not  tot 
fear  of  abiurdity,  call  the  half  of  any  thing  double  to  the  whole,  though  it  be  manitdt  that  the 
half  of  any  defect  is  a  double  Quantity  to  the  whole  defed  i  tor  want  added  to  want  maketh 
greater  want,  that  is,  a  lefs  poheive  Quantity.  This  difference  between  double ,  and  duplicate , 
lighting  upon  weak  underftandings,  has  put  men  out  of  the  v.  ay  of  tiueicaloning  in  vw-  y  many 
Queftions  of  Geometry.  Eudide  never  ufed  but  one  word  both  tor  double  and  aup.icate.  k 
is  the  fame  fault  when  men  call  half  a  Quantity  Subduplicate,  znd  a  third  part  Submpucateoi 
the  whole,  with  intention  (as  in  this  cate)  to  make  them  pals  tor  words  ct  hgmncation  anto- 
rent  from  the  half  and  the  third  part.  Betides,  from  my  Definition  of  Proportion  (  wlnui  is 
clear,  and  eafie  tobeunderilood  by  all  men,  but  fuch  as  have  read  the  Geometry  of  odie.s  un¬ 
luckily)  lean  Demonttrate  the  lame  evidently  and  briefly  thus.  My  Definition  is  this,  ro- 

p or t ion  is  the  Quantity  o  f  one  Magnitude  taken  comparatively  to  anotoer.  Let  there  be  theic- 
tore  three  Quantities,  1,  2,  in  continuali  Proportion.  Seeing  therefore  the  C^anti- 
tity  of  four  in  refped  of  one,  is  twice  as  great  as  the  Quantity  of  the  lame  tom  intend  of 
z/itfolioweth  manifeftly  that  the  Quantity  of  1  in  refoed  o  4 ,  is  twice  as  little  as  the 
Quantity  of  the  fame  1  in  refped  of  z  5  and  confidently ^Quantity  ot _  one  in  refped  ot 
tw^  is  twice  as  areat  as  the  Quantity  of  the  fame  one  in  relped  of  four  j  which  is  the  thing  I 
maintain  in  this°Qaeftion.  Would  nota  man  that  imployes  his  time  at  Bowles,  choofe  rather 
to  have  the  advance  ^iven  him  of  three  in  nine,  then  ot  one  in  nine.  And  why,  buttM, 
three  is  a  greater  Quantity  inrefped  of  nine,  then  is  one  ?  Which  is  ^  much  as  to  fay  three  to 
nine  hatha  mreater  Proportion  then  one  to  nine  5  as  is  Demonftrated  Sy  Eudide,  El.  5.3.  Is 
k  not  therefor"  ryou  that  profefs  Mathematics,  and  Theology,  and  pradifc  thedepreflion  ot 
the  truth  in  both)  well  owl’d  of  you,  to  teach  the  contrary  ?  But  where  you  lay  that  the  Vaint  £ 
fin  the  fecond  Figure  of  the  Table  belonging  to  this  16.  Chapter)  is  not  in  toe  Far  aboil  call 
UneS  Vilneter  is  A  B,  and  Bafe  BI,but  in  the Par  abolicdl  Line of  the  Complement 
of  my  Semi  parabola  (as  I  may  learn  from  the  twenty -third  Proportion  of  your  Anthmetica 
iJnlol)  whofe  Diameter  is  A  oiandBafelC.  What  Line  is  that  Is  it  the  fame  Line 
witli  that  of  my  Semiparabola,  or  not  the  fame?  If  the  fame,  why  find  you .fault  ?It  not  the  fame, 
you  ou°  ht  to  have  made  a  Semiparabola  on  the  Diameter  A  C,  and  Bale  I C,  and  following  my 
Conft  uTion  made  it  appear  that  K  is  not  in  the  Line  wherein  I  fay  it  is  i  which  you  have  not 

^°Thcn  a^ain'!  Imnnine;  on  in  the  fame  blindnefs  of  Pafifion,  you  pretend  I  make  the  Propor- 
Do  F  K  double  to  that  of  A  B  to  A  F,  and  then  confute  it ;  when  you  knew  I  made 
k'  proponion  of  F  K  to  B  I,  double  to  that  of  F  N,  to  B  I,  that  is,  of  A  F  to  A  B  5  and  this 
w  •  ,1  ibnnl  1  have  confuted.  That  which  folioweth  is  but  a  Triumphing  in  >our  own  I0- 

norance,  wherein  you  alfo  fay,"  That  nil  that  I  tiftcrw.ir.ls  build  upon  this  DoHrinc  is  fpc, 
\ -a  f  c  wh-the-  it  be  like  to  prove  fo  or  not.  As  tot  your  Aramaic*  Infinaerum,  I  lliall 
ler  read  to  you  a  piece  of  aLeffon  on  it  when  I  come  to  your  objections  againft  the  next 
CU-.v-a.  In  the  inean  Time  let  me  tell  you, it  is  not  likely  you  ihould  be  great  Geometricians, 
thatkno'w  not  what  is  Quantity,  not  Meafure,  not  Straight,  nor  Angle,  nor  Homogeneous,  no. 
Heterogeneous^  nor  pTponmn,  as  I  have  already  made  appear  in  this  and  the  former 

Motile  fid!  CorM*ry*i  this  fourth  Article  your  exception  I  confefs  is  juft,  and  (which  I 
wonder  aO  without  any  incivility.  But  this  argues  not  Ignorance,  but  Security.  For  who 
is'there  that  ever  read  any  thing,  n  the  Conics,  that  knows  not  that  the  parts  of  a  Parabok 
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cut  oft' by  Lines  Parallel  totheBafe,  are  in  Triplicate  Proportion  to  their  Bafts  ?  But  having 
hitherto  defigned  the  Time  by  the  Diameter,  and  the  Impetus  by  the  Ball  i  and  in  the  next 
Chapter  ('where  I  was  to  calculate  the  Piopotion  of  tnc  Parabola,  to  the  Parallelogram)  intet.- 
ding  to -dclign  the  Time  by  the  Bafe,  I  miftook  and  put  the  Diameter  again  tor  the 'Time » 
which  anv  man  but  you  might  as  eafiiy  have  corrected  as  reprehended. 

To  the  fecond  Corollarie >  which  is  this,  That  the  Lengths  run  over  in  ccpuahT.rncs  by 
Motion  (0  accelerated ,  as  that  fklmperus  increafe  in  double  Proportion  to  their  f  imes ,  are  as 
the  differences  of  the  Cubick  numbers  beginning  at  unity ,  that  is,  at  (even, nineteen,  thirty  ffc - 
ven,  8Cc.  You  fay  ’tisfaUe.  But  why  ?  Becaufe  (fay  you )  portions  of  the  Parabola  of  i  quail 
altitude  taf^cn  from  the  beginning  are  not  as  thofe  numbers  jeven ,  nineteen ,  thirty-jeven,  &c. 
Does  this  think  you*contradift  any  thing  in  this  Propoficion  of  mine  ?  Yes,becaule(you  think) 
the  lengths  gone  over  in  equsll  Times,  arc  the  fame  with  the  parts  of  the  Diameter  cut  eft  horn 
the  Vertex,  3nd  proportionall  to  the  numbers  one,  two,  three,  &c.  YVhereas  the  lengths  run 
over,  are  as  the  aggregates  cf  their  velocities ,  that  is,  as  the  parts  of  the  Parabola  it  left,  that 
is,  as  the  Cubesof  their  Bales,  that  is,  as  the  numbers  one,  eight,  twenty-leven, fixty-lour,  &c. 
and  confequently  the  lengths  run  over  in  equall  Times,  are  as  the  ctifterences  ot  thofe  Cubick 
Numbers  one,  eight,  twenty-feven,  lixty-tour,  whefe  differences  areleven,  nineteen,  thirty-le- 
ven,  ike.  The  caufe  of  your  miftake  was,  that  you  cannot  yet,  nor  perhaps  ever  will  contemplate 
Time  and  Motion  ( which  require th  a  fteddy  brain)  without  confulioii. 

The  third  Corollary ,  you  aifolay  is  talle,  Whether  it  be  meant  of  Motion  uniformly  accclc- 
rated  (as  the  words  are )  or  fas  perhaps,  you  lay,  1  meant  iff  of  filch  Motion  as  is  accelerated 
in  double  Proportionto  the  Tim:  .  You  need  not  fay  perhaps  I  meant  it.  The  words  cf  the 
Propolition  are  enough  to  make  the  meaning  of  the  C oroilary  underftood.  But  lo  alio  you  fay 
it  is  talle.  Me  thinks  you  ihouid  have  oftered  fome  little  proof  to  make  it  leem  lo.  You  think 
your  Authority  will  carry  it.  But  on  the  contrary  I  believe  rather  that  they  that  (hall  lee  how 
your  other  objections  hitherto  have  fped,  will  the  rather  think  it  true,  becaufe  you  think  it  falfe. 
The  Demonitration  as  it  is,  is  evident  enough,  and  therefore  I  law  no  caufe  rto-changc  a 
word  of  it. 

To  the  fifth  Article  you  objeCt  nothing,  but  that  it  dependeth  on  tifisTropofition  (Chap,  i 
Art.  16.)  To  at  when  three  Quantities  are  in  contfmtalT'Proportion  ,  and  the  firjt  it 
the  leajt,  as  in  thefe  numbers,  four,  fix,  nine.  The  Proportion  of  the  firft  to  the  fecond  is  dou¬ 
ble  to  the  Proportion  of  the  fame  fir Jl  to  the  lajt.  Which  is  there  demonftrated,  and  in  the 
former  Lcflons  fo  amply  explicated,  as  no  man  can  make  any  further  doubt  of  the  truth  of  it. 
And  you  will,  I  doubt  not  alient  unto  it.  But  in  what  ellate  of  mind  will  you  be  then  ■  A 
man  of  a  tender  forehead  after  fo  much  infolence,  and  lo  much  contumelious  language  grounded 
upon  arrogance  and  ignorance,  would  hardly  indure  to  out-live  it.  In  this  vanity  ot  yours, you 
ask  me  whether  I  be  angry,  or  bluih,  or  can  endure  to  hear  you.  I  have  fome  reafon  to  be  an¬ 
gry  ;  for  whar  man  can  be  fo  patient  as  not  to  be  moved  with  fo  many  injuries  ?  And  I  have 
tome  reafon  to  bluih,  conlidering  the  opinion  men  will  have  beyond  Sea,  (when  they  lhali  fee 
this  in  Latint)  of  the  Geometry  taught  in  Oxford.  But  to  read  the  worit  you  can  lay  againlt 
me,  Icaninuurc,  as  eahly  at  leaft,  as  to  read  any  thing  you  have  written  in  your  Treaties  of 
the  Angle  of  Contaft,  of  the  Conique-fcftions,  or  your  Arithmetic a  Infinitorum. 
j  The  lixth,  feventh,  eighth  Articles,  you  fay  are  found.  True.  But  never  the  more  to  be 
thought  fo  for  your  approbation  ,  butthelels,  becaufe  ycu  are  not  fit,  neither  to  reprehend, 
norpraifej  and  becaufe  all  that  you  have  hitherto  condemned  asfalle,  hath  been  proved  true. 
Then  you  (hew  me  how  you  could  demonilrate  the  lixth  and  feventh  Articles  a  (hotter  way. 
But  though  there  be  your  Symboles,  yet  no  man  is  obliged  to  take  them  tor  demonftration. 
And  though  they  be  granted  to  be  dumb  Demorddrations,  yet  when  they  are  taught  to  fpeak 
as  they  ought  to  do,  they  will  be  longer  Demonftrations  then  thefe  ol  mine. 

To  the  nineth  Article,  which  is  this,  If  a  Body  be  moved  by  two  Movents  at  once ,  concur¬ 
ring  in  w^at  Angle  fo  ever,  of  which,  one  is  moved  uniformly,  the  other,  with  Motion  uni- 

F  2,  form  y 


formly  Accelerated  from  Reft,  till  it  acquire  an  Impetus  equallto  that  of  the  uniform  motion , 
the  line  in  which  the  Body  is  carried, Jhall  be  the  crooked  line  tf  a  Semiparabola.  You  lift  up 
your  voice  again,  and  ask  what  Latitude  ?  what  Diameter?  what  Inclination  of  the  Diame¬ 
ter  to  the  Ordinate  Lines  ?  It  your  Founder  ihould  fee  this,  or  the  like  objections  of  yours,  he 
would  think  his  money  ill  bellowed.  When  I  fay  in  what  Angle  foever,  yeu  ask,  in  what 
Angle?  When  I  fay  two  Movents ,  one  unif  rm,  the  other  uniformly  accelerated ,  make  the 
Body  deferibe  a  Sen.  iparabolicall  line ;  you  ask,  which  is  the  Diameter  as  not  knowing  that 
the  accelerated  motion  defciibes  the  Diameter,  and  the  other  a  Parallel  to  the  Bale.  And  when 
I  fay  the  two  Movents  meet  in  a  Points  fyr?n  which  Point  both  the  Motions  begin ,  and  one  of 
them  from  Re ft,  you  ask  me,  what  is  the  Altitude?  As  if  that  Point  where  the  Motion  be¬ 
gins  from  Reft  were  not  the  Vertex  }  or  that  the  Vertex  and  Bafe  being  given,  you  had  not  wit 
enough  to  fee  that  the  Altitude  of  the  Parabola  is  determined  ?  When  Ga/f/eoY  Proportion, 
which  is  he  fame  with  this  of  mine,  luppofed  no  more  but  a  Body  moved  by  thefe  two  Motions, 
to  prove  the  Line  deferibed  to  be  the  crooked  Line  of  a  Semiparabola,  I  never  thought  of  ask¬ 
ing  him  what  Altitude,  nor  what  Diameter,  nor  what  Angle,  nor  what  Bife  had  his  Parabola. 
And  when  Archimedes  faid,  let  the  Line  A  B  be  the  Time,  I  ihould  never  have  Paid  to  him, 
do  you  thinly  Time  to  be  a  Line ,  as  you  ask  me  whether  I  think  Impetus  can  be  the  Bafe  of  a  Pa¬ 
rabola.  And  why,  buubecaufe  I  am  not  fa  egregious  a  Mathematician,  as  you  are.  In  this 
giddinefsof  yours,  caufed  by  looking  upon  this  intricate  bulinels  of  Motion,  and  of  Time,  and 
the  concourfe  of  Motion  uniform,  and  uniformly  accelerated,  you  rave  upon  the  numbers  i, 
4,  9,  1 6,  &c.  without  reference  to  any  thing  that  I  had  laid  S  infomuch  as  any  one  that 
had  leen  how  much  you  have  been  deceived  in  them  before  in  your  icurvy  Book  of  Arithmetic*, 
Infinitorum ,  would  prefently  conclude,  that  this  objection  was  nothing  elfe  but  a  fit  of  the  lame 
madnefs  which  pollell  you  there. 

My  tenth  Article  is  like  my  nineth  5  and  your  objedions  to  it  are  the  fame  which  are  to  the 
former.  Therefore  you  mull  take  for  anfwer  juft  the  fame  which  I  have  given  to  your  objection 
there. 

To  the  eleventh ,  you  fay  fi  ll,  you  have  done  it  better  at  the  fixty-fourth  Article  of  your 
Ar  'tthmetica  Infinitorum.  But  wlm  you  have  done  there,  (hall  be  examined  when  I  come  to 
the  Defence  of  my  next  Chapter.  And  whereas  I  dired  the  Reader  for  tiie  finding  ot  the  Pro¬ 
portions  of  the  Complements  oi  thofe  Figures  to  the  Figures  themfelves,  to  the  Table  ol  Art.j. 
Chap.17.  you  fay  thatif  theencreafe  of  the  Spaces ,  were  to  the  encreale  of  the  Times,  as  one 
to  two,  then  the  complement  Ihould  be  to  the  Parallelogram  ts  one  to  three,and  fay  you  find  not 

-  in  the  Table.  Did  you  not  fee  that  the  Table  is  onely  of  thofe  Figures  which  are  defa  L 
bed  by  the  concourfe  of  a  Motion  uniform  with  a  motion  accelerated  ?  You  had  no  reafon  there¬ 
fore  to  look  for—* in  that  Table  j  for  your  cafe  is  of  Motion  uniform  concurring  w;th  Motion 

retarded  ,  becaufe  you  make  not  the  Proportions  of  the  Spaces  to  the  Proportions  of  the  Times 
i;stwo  to  one, but  the  contrary  }  fo  thaty^ur  objection  arifethfrom  want  ot  cbiervirig  what  you 
read.  But  I  may -tiarn  (youfay)  thefe,  and  greater  Matters  then  thefe ,  in  your  twenty-third 
snd  fixty-fourth  Proportions  of  yowr  Arithmetica  Infinitorum.  This  which  you  fay  here  is  a 
great  Abfurdity  j  but  if  you  mean  I  lhall  finde  greater  there,  I  will  not  fay  againft  you.  This 

1  you  looked  for,  belongs  to  the  Complements  of  the  Figures  calculated  in  that  Table  j  which 

3  .  .  rj 

becaufe  you  are  not  able  to  find  out  of  your  feives,I  will  dired  you  to  them.  Your  cale  is  0  — 

Cor  the  Complement  of  a  Parabola.  Take  the  Denominator  of  the  Fradion  which  belongs  to 
the  Parabola,  namely  three,  and  for  Numerator  take' the  Numerator  of  the  Fradion  which  be- 

lon  s  to  the  Triangle, namely  one,  and  you  have  the  Fradion  fought. And  in  like  manner  tor  the 

*  Complement 
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Complement  of  any  other  Signer.  As  for  example,  of  the  feccnd  Psrabolafter,  whcfe  Fradi- 
on  hath  for  Denominator  Eve,  take  the  Numerator  of  the  Fraction  of  the  fame  Triangle  which  is 

one,and  you  have-^-  for  the  Fradion  fought  for ;  and  fo  of  the  reft,  taking  alwayes  one  for  the 

The”  twelfth  Article,  which  you  fay  ismiferably  falfe,  I  have  leftftanding  unaltered.  For 
not  comprehending  the  fenfe  of  the  Prppofition,  you  make  a  Figure  of  your  own,  and  fight 
aoainft  your  own  fancied  Motions,  different  from  mine.  Other  Geonmtiicians  that  unuci  ftand 
the  conftrudion  better,  find  no  fault.  And  if  you  had  in  your  own  fifth  Figure  drawn  a  Line 
through  N  Parallel  to  A  E,  and  upon  that  Line Tuppofed  your  accelerated  Motion,  you  would 
quickly  havefeen  that  in  the  Time  AE,  the  Body  moved  from  Reft  in  A,  would  have  fallen 
ihort  of  the  Diagonall  A  D>  and  that  all  ycur  extravagant  purfuing  of  your  own  miftake  Lad 

beenabfurd.  ,  .  a  .  , 

My  thirteenth  Article  you  lay  is  ridiculous.  But  why  .  The  Impetus  lajt  acquire  cannot 
(you  fay)  be  cattail  to  a  Time.  But  the  Quantity  of  the  Impetus  may  be  equal!  to  the  (Tia  n- 
tity  of  a  Time,  feeing  they  are  both  meafuted  by  Line.  And  when  they  are  meafured  by  the 
fame  deferibed  Line,  each  of  their  Quantities  is  equall  to  that  fame  Line,  and  conlequently  to 
one  another.  But  when  I  meet  with  this  kind  of  cbjedion  again,  ftnee  I  have  lo  often  already 
(hewn  it  to  be  frivolous,  and  no  lefs  to  be  objeded  againft  all  the  Antients  that  ever  Demon- 
ftrated  any  thing  by  Motion,  then  againft  me,  I  purpofe  to  neglcd  it.  . 

Secondly,  you  objed  That  Motion  uniformly  dccelerdtei  does  no  more  determine  Swijtncjs, 
then  Motion  uniform.  True  j  you  needednot  have  ufed  fixteen  Lines  to  fet  down  that.  But 
fuppofe  I  add  (as  I  doj  fo  as  the  laft  acquired  Impetus  be  equall  to  the  Time.  But  that  (you 
fay)  is  net  fenfe;  Which  is  the  cbjedion  I  am  to  negled.  But  (you  fay  again;  fuppofing  it 
fenfe,  this  limitation  helps  me  nothing*  Why  ?  Bccdufe  (you  layj  d  Parabola  may  be  dejcri- 
bed  upon  a  Bale given}  and  yet  have  any  Altitude^  or  any  Diameter  one  will.  Who  doubts 
It  >  But  how  Mows  it  from  thence,  that  when  a  Parabolicall  Line  is  delcribed  by  two  Motions, 
one  uniform,  the  ether  uniformly  accelerated  f.cm  Reft,  that  the  determining  ol  the  Bale  does 
not  alfo  determine  the  whole  Parabola  ?  But  fifthly  (you  fay)  that  this  equtltt)  of  the  Impetus 
tothc  Time  does  not  determine  tbeBafc.  Why  not?  B  ecaxfe  (you  kp  it  is m  error  proceed- 
inz  from  this,  that  I  under  ft  and  not  wh'at  is  Ratio  fubduplicata.  I  look  t  tor  this.  I  have 
(hewn  and  inculcated  fufficiently  before,  that  the  error  is  on  your  fide;  and  therefore  muft.  tdl 
you,  that  this  objedion, "'and  alfo  a  great  part  of  the  reft  of  ycur  errors  in  Geometry  proceeds 
from  this,  that  youknow  not  what  Proportion  is.  But  fee  hew  wifely  you  argue  about  this  du¬ 
plication  of  Proportion .  For  thus  you  fay  verbatim.  Stay  a  little.  JVh at  Proportion  has 
duplicate  Proportion  to  jingle  Proportion  ?  Is  it  alwayes  the  fame ?  thinlinei.  For  ex- 

_  , .  _  4  — ,  in  z  -  -  .  t  ~ 

ample.  Duplicate  Proportion -2-  ~z_  — 
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is  double  to  the  Jingle — z -Duplicate  Preportion 


j_i  "i.  it  triple  to  its  Jingle  i_.  Let  any  man,  even  of  them  that  are  moft  ready  in 
j  i  in  1  1  ‘  . 

your  Symboks,  fay  in  your  behalf  (if  he  be  not  aftiamcd)  that  the  Proportion  of  nine  to  one 

is  triple  to  the  Proportion  of  three  to  one,  as  you  do.  , 

lnPthe  fourteenth,  fifteenth,  and  fifteenth  Article,  you  bid  me  repeat  your  objedions  to 
thirteenth.  I  have  done  it  >  and  find  that  what  you  have  objeded  to  the  thirteenth,  may 
well  be  cbjeded  to  thefe  s  and  confequently,that  my  anfiver  there  will  alfo  ferve  me  heie.  Thei  - 

fore  /ftvcu  can  endure  it')  read  the  fame  anfvver  over  again. 

But  vou  have  not  yet  done  (you  fay)  with  thefe  Articles.  Therefore  Rafter  you  _had  for  a 
while  fpoken  perplextly  ,  ccnjcduring  not  without' juft  caufe,  that  I -could  not  underftand  you) 
You  fav  that  to  the  end  I  may  the  better  perceive  your  meaning, I  ihould  take  the  example  toflov,- 
]no  YLct  a  Movent  (in  the  fir  ft  Figure  of  this  Chapter)  lc  moved  uniformly ,  mine  Time 

7b,  Me^iLllltl^Jc,  oh  I,  tobefi  tobole  velmtj  Jbeil  tbenforekt  e 
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’Parallelogram  AC  IB.  And  amber  Movent  be  uniformly  accelerated, fo  m  in  the  Tim ’  A  H 
it  acquire  the  fame  Impetus  B  I.  Now  at  the  whole  velocity ,  it  to  the  whole  velocity  [o  it 
the  length  run  over,  to  the  length  run  over.  All  this  acknowledge  to  be  according  \o  my 
fenfe,  laving  that  your  putting  your  word  M ovens  inftead  of  my  word  Mobile  hath  corrupted 
this  Article.  For  in  the  hdt  Article,  I  meddle  not  with  Motion  by  Concourfc,  wherein  only 
I  have  to  do  with  two  Movents  to  make  one  Motion  j  but  in  this  I  do,  wherein  my  word  is 
not  M ovens  but  Mobiles  by  which  it  is  eafic  to  perceive  you  underftand  not  this  p/opofition. 
Then  you  proceed,  But  the  length  run  over  by  that  accelerated  Motion  is  greater  then  the 
length  run  over  by  that  uniform.  Motion. Where  do  I  lay  that?  You  anftrcr ,in  the  ninctb  an  { thir¬ 
teenth  Article,  in  mailing  A  B  ( in  the  fifth  Figure)  greater  then  AC\  and  A  H  fin  the 


tuing  at  au  in  mis  i^mumuauun,  wnetner  a  3,  or  A  G  in  the  hfth  Figure  be  the  neater 
Bellies,  I  lpeak  there  of  the  Concourfe  of  two  Movents  that  defcribe  the  Parabolical!  Line 
AGD)  where  the  incrcafing  Impetus ,  fbecaufc  it  increafeth  as  the  Times)  will  be  defined 
by  the  Ordinate  Lines  in  the  Parabola  A  G  D  B.  And  if  both  the  Motions  in  A  B  and  A  C 
were  uniform,  the  Aggregate  of  the  Impetus  would  be  defigned  by  the  Triangle  A  B  D, 
which  is  lefs  then  the  Parallelogram  A  C  D  B.  But  you  thought  that  the  Motion  made  by  A  C 
uniformly,  is  the  fame  with  the  Motion  made  uniformly  i  n  the  fame  Time  by  the  Motions  in 
A  B  ,  and  A  C,  concurring.  So  likewife  in  the  eighth  Figure,  there  is  nothing  hinders 
A  H  from  being  greater  then  A  B,  unlefs  I  had  faid  that  A  B  had  been  deferibed  in  the  Time 
A  C  with  the  whole  Impetus  A  C  maintained  entire ;  of  which  there  is  nothing  in  the  Propo¬ 
rtion,  nor  would  at  all  have  been  pertinent  to  it.  Therefore  all  this  new  undertaking  cf  the 
thirteenth,  fourteenth,  fifteenth  and  hxteenth  Articles,  is  to  as  little  purpofe  as  your* former 
obje&ions.  But  I  perceive  that  tliefe  new  and  hard  Speculations,  thouph  they  turn  the  ed?e  of 
your  wit,  turn  not  the  edge  of  your  malice.  °  ;  D 

At  the  feventeenth  Article,  youlliew  again  the  fame  confufion.  Return  to  the  eighth  Fi¬ 
gure,  If  in  aTirne given  a  Body  run  over  two  lengths,  one  with  uniform,  the  other  with  ac¬ 
celerated  Motion',  as  tor  example,  if  in  the  fame  Time  A  C  a  Body  run  over  the  Lire  A  B 
with  uniform  Motion,  and  the  Line  AH  with  Motion  accelerated  j  and  again  in  a  part  of 
that  Time  it  run  over  apart  of  the  length  A  H,  with  uniform  Motion ,  and  another  part  o  f 
the  fame  with  Motion  accelerated ',  as  tor  example,  in  the  Time  A  M  it  run  over  with  uniform 
Motion  the  Line  A  I,  and  with  Motion  accelerated  the  Line  A  B.  I  fay  the  excels  of  the 
whole  A  H  above  the  part  A  B,  is  to  the  exccfs  of  the  whole  AB  above  the  part  A  I,  as 
the  whole  A  H ,  to  the  whole  A  B-  But  firft  you  will  lay,  thatthefe  words  a/s  the  whole  A  H  to 
the  whole  A  B,  are  left  out  in  thePropofition.  But  you  acknowledge  that  it  was  my  meaning 
and  you  fee  it  is  expreHed  before  I  come  to  the  Demonftration.  And  therefore  it  was  abfurdfy 
done  to  reprehend  it.  Let  us  therefore  pafs  to  the  Demonftration.  Draw  I  K  Parallel  to  A  C, 
and  make  up  the  Parallelogram  A I  K  M.  And  fuppr  fing  firft  the  acceleration  to  be  uniform! 
divide  I K  in  the  midft  at  N  >  and  between  I N,  and  IK,  take  a  mean  Proportional!  I L.  And 
tbeftraight  Line  A  L ,  drawn  and  produced ,  Jhall  cut  the  Line  B  D  inF ,  and  the  Line  C  G 
in  G  (which  Lines  C  G,  and  B  D,  as  alio  H  G  and  B  F,  are  determined  (though  you  could 
not  carry  it  folong  in  memory)  by  the  Demonftration  of  the  thirteen  Article.)  For  leeing  A  B 
is  deferibed  by  Motion  uniformly  accelerated,  and  A  I  by  Motion  uniform  in  the  fame  Time 
A  M and  I  Lis  a  mean  Proporttonall  between  I N  ( the  half  of  I  !£)  an  i  I  therefore 
by  the  Vemonft'ationof  the  thirteenth  Article',  A I  is  a  mean  Proportional  between  AB 
and  the  half  of  A  B,  namly  AO.  Again,  because  AB  is  deferibed  by  uniform  Motion,  and 
AH  by  Motion  uniformly  accelerated,  both  of  them  in  the  fame  Time  A  C,  B  F  is  a  mean. 
Proportional  betwen  B  D  and  half BD,  namely  BE)  Therefore  by  the  D  cm  nitration  of 
the  fame  thirteenth  Article,  the  Straight  Line  A  L  F  produced  will  fall  on  G>  and  the  Line  A  H 
will  be  to  the  Line  A  B,  as  toe  Line  ABto  the  Line  AX.  And  confe^uently  <i/AHf^AB> 
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pHB  foBIs  which  wets  te  be  Vemonftrated.  And  by  the  like  Demonftration  the  fame 
may  be  proved?  where  the  acceleration  is  i<  i  anv  other  Proportion  that  can  be  aliened  in  Num¬ 
bers?  laving  that  whereas  this  Demonftration  depencieth  on  the  conftrudion  of  the  thirteenth 
Article?  if  the  Motion  had  been  accelerated  in  double  Proportion  to  the  Times?  it  would  have 
depended  on  the  fourteenth?  where  the  Lines  are  determined.  Which  determinations  being 
not  repeated  ?  but  declared  before  in  the  thirteenth  Article?  to  which  this  Diagram  belongeth? 
you  take  no  notice  of?  but  go  back  to  a  P igure  belonging  to  another  Article  where  there  was 
noufeof  thefc  Determinations.  But  becaufe  I  fee  that  the  words  of  the  Proportion?  areas  of 
four  Motions?  and  not  or  two  Motions  made  by  twice  two  Mounts?  X  muft  pardon  them 
that  have  not  righrly  underftood  my  meaning?  and  I  have  now  made  the  Proportion  according 
to  the  Demonftration.  Which  being  done?  all  that  you  have  faid  in  very  neer  two  leaves  of 
your  Elencbus  comes  to  nothing?  and  the  fault  you  find  comes  to  no  more  then  a  too  much 
trufting  to  the  skill  and  diligence  of  the  Reader.  And  whereas  after  you  had  fufficiemly  trou- 
bled  your  felf  upon  this  occafion?  you  add?  that  if  Sir  H.  Savile  had  read  my  Geometry,  he 
bainevergiventhatcenfureoffck^l\Sca\\^ec,inhis  Lcffures  upon  Euclide,  that  he  was  the 
tbeworft  Geometrician  of  all  Mortall  men  ?  not  excepting  fo  much  as  Orontius?  but  that 
praife  Jbould  have  been  kept  forme ',  You  fee  by  this  time?  at  leaft  others  do?  how  little  I 
ought  to  value  that  opinion  ?  and  that  though  I  be  the  leaft  of  Geometricians?  yet  my  Geo¬ 
metry  is  to  yours  as  i  to  o.  I  recite  thefe  words  of  yours,  to  let  the  world  fee  your 
indiferetion  in  mentioning  fo  needlefly  that  pafiage  of  your  Pounder.  It  is  well  known  that 
tfofcpb  Scaliger  deierved  as  well  of  the  ftate  of  Learning,  as  any  man  before  or  fince  him  ?  and 
that  though  he  failed  in  his  Ratiocination  concerning  the  Quadrature  of  the  Circle?  yet  there 
appears  in  that  very  failing  fo  much  knowledge  of  Geometry,  that  Sir  H.  S  avile  could  not  but 
fee  that  there  were  mortall  men  very  many  that  had  lefs  ?  and  confequently  he  knew  that  that  cen- 
fureof  his  in  a  rigid  fenfe  (without  the  Licenfe  of  an  Hyperbole)  was  unjuft.  But  who  is 
there  that  will  approve  of  fuch  Hyper  boles  to  the  difhonour  of  any  but  of  unworthy  perfons?  or 
think  tfofcpb  Scaliger  unworthy  of  honour  from  Learned  men?  Befides?  it  was  not 
Sir  H.  Savile  that  confuted  that  falfe  Quadrature,  but  Clavius.  What  honour  was  it  then  for 
him  to  triumph  in  the  victory  of  another  ?  When  a  beaft  is  flain  by  a  Lion,  is  it  not  eafie  for 
any  of  the  Powles  of  the  Air  to  fettle  upon,  and  peck  him  ?  Laftiy,  though  it  were  a  great 
error  in  Scaliger ?  yet  it  was  not  fo  great  a  fault  as  the  leaft  Sin  ;  and  X  believe  that  a  publique 
contumely  done  to  any  worthy  perfon  after  his  death?  is  not  the  leaft  of  Sins.  Judge  therefore 
whether  you  have  not  done  indiicreetly,  in  reviving  the  onely  fault?  perhaps  that  any  man  li¬ 
ving  can  lay  to  your  Pounders  charge?  and  yet  this  error  oi  Scaligers  was  no  greater  then  one 
of  your  own  of  the  like  nature?  in  making  the  true  Spiral!  of  Archimedes  equall  to  half  the 
circumference  of  the  Circle  of  the  firft  revolution  ;  and  then  thinking  to  cover  your  fault  by 
calling  it  afterwards  an  Aggregate  cf  Arches  of  Circles  (which  is  no  Spirall  at  ail  of  any  kind) 

•  you  do  not  repair  but  double  the  abfurdity.  What  would  Sir  Henry  Savile  have  faid 

to  this  ?  #  . 

The  eighteenth  Article  is  this ,  In  any  Varallclogram,if  the  two  fries  that  contain  the  Aw- 
glebe  moved  to  their  eppofite  fides3  the  one  uniformly  ?  the  other  uniformly  accelerated',  the 
fide  that  is  moved  uniformly 3  by  its  concourfe  through  all  its  Longitude ,  hath  the  fame  ijfccl 
which  it  would  have  if  the  other  Motion  were  alfo  uniform ?  and  the  Line  described,  were 
a  mean  VroportionalL  between  the  whole  Length,  and  the  half  of  the  fame. 

To  the  Propcfition  you  obje-ftfirft?  that  it  is  all  one  whether  the  other  motion  be  uniform 
or  not,  becauje  the  ejfecl  of  each  of  their  Motions,  is  but  to  carry  the  Body  to  the  oppofitc  fide. 
But  do  you  think  that  whatfoever  be  the  Motions  ,  the  Body  ft  all  be  carryed  by  their 
concourfe  alwayes  to  the  fame  Point  of  theoppofite  fide  ?  If  not?  then  the  efted  is  not  all  one 
when  a  Motion  is  made  by  the  concourfe  of  two  Motions  uniform  and  accelerated,  and  when  it 
is  made  by  the  concourfe  of  two  uniform  or  of  two  accelerated  Motions. 

Secondly?  you  fay  that  thefe  words?  and  the  Line  described  were  a  mcanVroportionall  bc- 

'vi  tween 


t 
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tweenthe  whole  Length,  and  the  half  of  the  fame,  have  nofenfe,  or  that  you  are  dTcdvd. 
*  UK.  For  you  are  deceived ;  or  rather  you  have  not  undeiftanding  enough  diftin&ly  to  con- 
ceive  variety  otMotions  though  diftinftiy  exprefled.  For  when  a  Lin?  is  gone  ok  withMotiS, 
umtormly  accelerated  ,  you  cannot  undeiftand  how  a  mean  Proportional!  can  be  taken  between 
n  and  us  halt }  or  ft  you  can,  you  cannot  conceive  that  that  mean  can  be  gone  over  w  ith  urii- 
form  motion  in  the  fame  Time  that  the  whole  Line  was  run  over  by  motion  uniformly  acce- 
Ua.,'a'Tv  „  aia  thl.n=s  conceivable, 3nd  your  want  of  underftanding  mull  be  made  my  fault. 
My  Demonftration  is  thisja  the  Parallelogram  A  B  CD,  f  fir  if)  Let  the  file  a  r  h, 

*  rr  mj?6rm;>  til\ h  l>etn  c?> ui  &&&  1 

ZDtiUit  elln  u  kcMle,leit^t  AC  is  moved  with  uniform  accelerati- 

on,  uUitlyetnVD.  To  which  you  objeCt,  tb.utben  the  acceleration  lift  acquired  muflte 

far  greater  t  ten  that  wherewith  AB11  moved  unijormly  5  cite  it  I ball  never  come  to  the  else 

Zn?toZVrkif*aeTr  xvha?  b4Vu  4^ 

terX  t  ha  ft  he' Mn  r  rn.fr  °n  “ntrai7 1  have  Proved  (Art.  9.  of  this  Chap- 

to  C  D  ban  i  d-f  lb,cd  by  '‘T  con“!,rfsrf  thofc  two  Motions,  namely,  uniform  from  A  ll 
mi^r  bola iVn  f°rT  yd  f  celiira“J  ,tron>  A  C  to  B  D,  is  the  crooked  Line  of  the  Sc- 
t‘edFb?“  C  - Zt7™H  °a  And  though  I  had  not,  yet  it  is  well  known  that  the  fame  isdemonftra- 
n  the  Lin  A  K  ‘“'ng  Jt  ,s  mamfeft  that  in  what  Proportion  the  Motion  is  accelerated 
ikthe&meTW fame  Proportton  the  lwp«ar  beginning  from  Reft  in  A  is  encreafed 

the  ordinatc  Lines  the  Semi- 
eoual  to  A  C  whi  ch  i  f  ^  T  acC]ul4mul  ne^s  of  the  Semiparabola,  namely  B  D, 

fav  withmt^f  1  GgE“  "  a  '  1 '•'"‘V  1  Cannot  thcrefo‘  e  what  (held  make  you 

rheBafeBD^  N ’  f ic  **  Impetus  is  greater  then  that  which  isdelignedby 

londu  ,Vv„^7  ,J  you  not  to  what  end  I  divide  A  B  in  the  middle  atE?  No 

Way-  ,°tkrS  would  fait  zs necellary  forthe  De- 
?hftKenft A-t  cl f 3.,d.la.t  the  1  °ln.t  F  15  «o  b?  taken  arbitrarily;  and  iikewife  that  the 
ieitionstoitT<fwMvrC'it°U|?  mit not ^or Pf°°0 's  fufficiently  demonftrated,  and  yourob- 
mi  cum  Inna, i  '-Mg.  1  ,e  "ah you  auvllc  mc'j  where  1  fay  percitrfameodcmmotu  uni  for- 

wav,  but  thee, wfc"  v’  ;  C‘  t0„  .  ot5mt  ium’  becaufethe  Impetus  isnota  companion  in  the 

motif  uniformiis'h-  kW  ^  1.n  t  lat  *  carinot  takeyour  Learned  Counted,  for  the  word 

mveortheCWc,  and  Impctu  the  Ablative  of  the  Manner.  But 

The  S UolZnht th°?  T  a  Skater  [pace  run  over  in  the  fame  Time  by 

the  wit \7(flTrZr}  h  fWlfter‘  H°wdo“  that  appeal  ?  becaufe  there  i  no  doubt ,  but 

‘i  where  it  is 

without  concourle  hMr  ’  J.  \  ‘  pUv°  But  that  is  when  they  are  conlidered  afunder 
a  third  Lin*'  difttrenr  f  ^  l 'v  L  ie  concourfe  they  debilitate  one  another,and  deferibe 
cSite”^  Lines,  which  they  would  defcibe  fingly.  In  this  place  I 

the  ck-fis  of  their  feveraft  Motion! ?rf° ' f  delcr,prion  ot  the  Parabolicall  Line  A  H  D.  What 
b. fore  in  the  fi -ft  A  tide  Y,,.,  n,,  uc'n^1^  a‘e  co,'bdered  alunder,  is  fufficiently  (hewn 
Ideas  of  all  lXmkns  memLned  1  ,r  -°Cm\imo  Y™  “tindcs  the  perfect  and  diftinCt 
them,  but  not  Sbrc S  Z  Chapter,  and  then  have  ventured  upon  the  cenfute  of 

not  the  Line  AC,  nor  the  LineABbuk'^k-'  i!;at  :!lt  bjdy  moved  from  A,  dtkribetlv 
A  H  D.  nC  AB)  but  a  thlrd>  namdy  the  Semiparabolicall  Line 

AS  Uf^  ^ed  to  CP,  in  the 

»«;  or  not.  How  is  it  poffible  that  in  th»  hJe  °  whether  withthefmelmpe- 

vvitfc  the  lame  Impctu/}  B.w  why  v^TdoZ^ n.^uaUUu^  ihouldbe  paflCd  over 

F  G  ?  Wnat  need  is  there  oT  tkt  kkn  aU  men  t,  *i  "“b  Imi*tus  A  C  (M> 
“e  f  tote,  Impetus  is  to  Impetus,  as  Len<4  to  I lnt?hW-  ‘ul  ”?  “"t01'1"  Motion  and  £hc 

pono 
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pint  quoi  la  ns  A  <?>&&.  to  thefe  words;  »t  cftenfum  eft,  Art.  is,  You  confute  withfarinS 
you  have  provul  that  Article  to  be  falle.  But  you  may  fee  note,  if  you  pleafe,  attheLt‘ 
place  that  I  have  proved  your  objc&ions  to  be  frivolous.  7  r 

.  After  this  you  tun  on  without  any  Argument  againft the  reft  of  the  Demonftration,  flaw¬ 
ing  nothing  all  the  way  but  that  the  variety,  and  concourfe  of  Motions,  the  Speculations 
whcreol  you  have  not,  bccji  uf^d  to3 -  hay e:  made- you  giddy.  *;  $  I  *•;<  b  i 

?°.f  “"*>  WWi  objection  which  you  made  to  the  'eighteenth. 

Which  having  been  anfwei  ed,  itappeares  that  horn  the  very  beginning  of  your  Elcnchus  to  this 
p.ace  all  your  objeflions  (except  fuch  as  are  madd  to  three'or  four  miftakes  of  fmall  importance 
in  fetttng  down  my  mind,)  ate  mecr  Paralogifms,  and  fuch  as  are  lefs  pardonable  then  any  Pa- 
ralogifm  m  Oronuus,  both  becaulethe  Subjeft  as  lefs  difficult  .is  more  hfily  mattered,  ana  be- 
caufe jthe lame  taults-ar^  more  (tamehtlty  committed  by  a  Keprehender  theit  by  any  other 

I  had  once  added  to. tbefe  riitieteeh  A,  titles  a  twentieth,  which  whs  thg‘  j f  from  a  Point  in 
the  Ctr  urntercnoe  there  be  drawn  a  Chord  and a  Tangent  erjuaU  to  it,  the  Angie  »«. ich  they 
mn\ej.M,b  „w<W  to  the  aggregated)  Mthe  Anglesmadebythe  cbordrof  allvfe  equal  Jrches 
tnuw nth  the  Arc  gtven  canpojjihty  he  dtvtded.  Which  Prcpolition  is  true,  and  I  dk  when  1 
writ  it  think  1  mtgut  have  ulc  or  tt.But  be  it,  or  the  Demonfkatioa  of  it  ttue  or  faith,  fcein»  it  was 
noc  pubiul  cd  by  m.3it is  iorruwhat  barbarous  to  charge  me  with  the  faults  rhereor.  No  Dxtdr  of 


^  JLX 

i  r ithmvticdllCtMaz  is^wfuch  be  ins  with 

VMSfS,  is  eqiull  to  half  tire  kmhr  that  is  made  by 

Wltiplyw&grcat*  m,  there isa-j  ttat  error  5  for  by  this  account  thefe  Num- 

yts,  o,t,;1^j,  4,,  tpseg  ,to6Vhei-  IhouLt  be.  equal!  to  nothing.  i  (hould  liave 
laid  they  ate  tquAl  to  thar^Jumber  whtchtsmade  by  multiplying  halt  the  greateft  into  the 
Number  |  the  Terms,  Thjre  was  therwore,  if  mole  woras  we?e  mine  truly  I  have  no 
Copy  or  daft’s1  noyhavedMditgfe  u.e  Book  was  Ptihted,  amt  I  have  iioVuiureaL,  as  any 

iutne  writtng,  but  not  aVeVromous  cPi  Jon 
P  t 1 K  lo  corrected  is  true.'  Ana  the  Angles  that  have  tl.e  P  opcu- 

aw  tn  the  Table  of  your  Etencbns,  Fig.  tt.  the 
Angles  0  Ay,  HD  E,  IB  p,  K  F  B.  Andtfthe  Dtvtltons  were  infinite,  fo  that  the  fitft 

A  be  double  to  them  all  together. 

was 
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Of  the  Faults  that  Occurre  in  Demon- 

ftration. 

To  the  fame  egregious  P rofeflfors  of  the  Ma- 

thematicks  in  the  Univcrfity  of  Oxford. 


Le*sonV.  « 

,  x  a  .  t  h.  —( •  •  *  :  It*  -i 

AT  the  feventeenth  Chapter,  your  firft  exception  is  to  the  Definition  of  Proportionall 
Proportions,  which  is  this.  Four  Proportions  are  then' Proportionall,  when  the  firft  is 
totbefecond)  as  the  third  to  the  fourth.  The  Reader  will  hardly  believe  that  your  ex¬ 
ception  is  in  earneft.  You  fay  I  mean  not  by  Proportionality  the  Quantity  of  the  Proporti¬ 
ons.  Yes  I  do.  Therefore  I  fay  again,  that  four  Proportions  are  then  Proportionally  when 
the  Quantity  of  the  firft  Proportion ,  is  to  the  Quantity  of  the  fecond  Proportion,  as  the 
•Quantity  of  the  third  Proportion ,  to  the  Quantity  of  the  fourth  Proportion.  Is  not  my 
meaning  now  plainly  enough  ex  prefled  ?  Or  is  it  not  the  lame  Definition  with  the  former  ?  But 
what  do  I  mean  (you  will  fay )  by  the  Quantity  of  a  Proportion  ?  T  mean  the  determined  great- 
nefs  of  it,  that  is,  for  example,  in  thefe  Numbers,  the  Quantity1  of  the  Proportion  of  two  to 
three,  is  the  fame  with  the  Quantity  of  the  Proportion  of  four  to  fix,  ‘  or  fix  to  nine  ;  and  a- 
gain,  the  Quanrity  of  the  Proportion  of  fix  to  four,  is  the  fame  with  the  Quantity  of  the  Pro¬ 
portion  of  nine  to  fix,  or  of  three  to  two.  But  now  what  do  you  mean  by  the  Quantity  of  a 
Proportion  ?  You  mean  that  two  and  three,  are  thp  Quantities  of  the  Proportion  of  two  to 
three  (for  fo  Euclide  calls  them )  and  that  fix  and  four  are  the  Quantities  of  the  Proportion 
of  fix  to  four,  which  is  the  fame  with  the  Proportion  of  three  to  two.'  And  by  this  Rule, one 
andtheiame  Proportion  fliall  have  an  infinite  Number  of  Quantities;  and  confeq  uentfy  the' 
Quantity  of  a  Proportion  can  never  be  determined.  I  call  one  Proportion  double  to  another, 
when  one  is  equall  to  twice  the  other;  as  the  Proportion  of  four  to  one,  is  double  to  the  Pro¬ 
portion  of  two  to  one.  You  call  that  Proportion  double  where  one  Number,  Line,  or  Quan¬ 
tity  abfolute  is  double  to  the  other ;  fo  that  with  you  the  Proportion  of  two  to  one  is  a  double 
Proportion.  It  iseafieto  underftandhow  the  Number  two  is  double  to  one,  but  to  what  I 
pray  you ,  is  double  theProp  ortion  of  two  to  one,  or  of  one-to  two  ?  Is  not  every  double  Pro¬ 
portion  double  to  fome  Proportion?  See  whether  this  Geometry  of  yours  can  be  taken  by 
any  man  of  found  mind  for  fenfe.  But  ’ tis  \nown  (you  fay)  that  in  Proportions  double  is  one 
thing,  and  duplicate  another ;  So  that  it  feems  to  you,  that  in  talking  of  Proportion  men  are 
allowed  to  ipeak  fenflefsly.  yTis  hjiown ,  you  fay.  To  whom  ?  It  is  indeed  in  ufe  at  this  day 
to  call  douulc  duplicate ,  and  triple  triplicate.  And  it  is  well  enough ;  for  they  are  words  that 
fignifie  the  fame  thing,  But  that  they  difter  (in  what  fubjed  foever)  I  never  heard  till  now.  I 
am  fure  that  Euclide  whom  you  have  undertaken  to  expound,  maketh  no  fuch  difference.  And 
c\en  there  where  he  putteth  thefe  Numbers,  one,  two,  four,  eight,  &c.  for  Numbers  in  double 
Proportion  (which  is  the  laft  Propofition  of  the  ninetfi  Element)  he  meanethnot  that  one  to 

two, 
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two,  or  two  to  one,  \%t  double  Proportion,  but  that  every  Number  in  that  Pregrcffion  is 
^t0^nT  r  nC^  bef°re  U  5l  and  yet  hc  does  not  cal1  ^  An*l0&*  dupla,  but  DuplicZ. 

This  tliftindion  in  Proportions  between  double  and  duplicate,  proceeded  long  after  from  want 
ofknowledge  that  the  Proportion  of  one  to  two  is  double  to  the  Proportion  clone  to  four:  and 
this  from  ignorance  of  the  different  nature  of  Proportions  of  Excejs,  and  Proportions  of  Det 

thereon^  y°U  that  il3Ve  n0tilin§  but  ky  tradition  faw  not  the  abfurdities  that  did  hang 

In  the  fecond  Article  I  make  EK,  (Fig.  i.)  the  third  part  ofL  K,  which  you  fay  is  falfc  : 

*0  cTtqr  ^  And  thl,s  y°u  p  ove  «  Let  A  C  be 

toy  C,  or  G  K  to  G  L ,  as  eight  to  one  ( for  ( ecing  the  Point  G  is  taken  arbitrarily , 

fhvVfc^  and  uP°n  thisPlacing  G  arbitrarily,  you  prove  well  enough 

that  t  K  is  not  a  third  part  f  L  K.But  you  did  not  then  cbferve,  that  1  make  the  Altitude  A  G, 

t  be7l*n}  given,  and  by  confequence  E  K  to  differ  from  a  third  part  by  a  lefs  dif¬ 

ference  then  any  Quantity  that  can  be  given.  Therefore  as  yet  the  Demonftration  proceedeth 
well  enough.  But  perceiving  your  overfight,  you  thought  fit  ( though  before,  you  thought  this 
confutation  fufficient)  ;o  endeavour  to  confute  it  another  way  ;  but  with  much  more  evidence  of 
ignorance,  ho.  when  I  come  to  fay,  t  e  Proportion  therefore  between  A  C  and  G  C  is  tritle 
(in  Arithmcticall  Proportion)  t,  the  Proportion  betw  en  Gf^andGE,  (?'c.  you  fay  the 

Fl°P>rtj^n  °  A  C  t0iG  C’  * tbc  ProPorUon  °f  Identity ,  as  alfo  that  of  Gl^  to  G  E  But 

P*8  my  con{i'ud:0  l.  make  it  io  ?  Do  not  I  make G  Clefs  then  A  Q  though  with 
lefs  Diftuence  then  any  Quantity  that  can  be  alfigned  ?  And  then  where  I  fay  therefore  EK 
w  the  third  part  of  L  you  come  in  (by  Parenthchs)  with  (or  a  fourthy  or  a  fifth  &c.J 
Upon  what  ground  ?  Becaufe  you  think  it  will  pafs  for  current,  without  proof,  that  a  Point  is 
not  ing.  Which  it  it  do,  Geometry  alio lliall  pafs  for  nothing,  as  having  noground  nor  begin¬ 
ning  but  in  nothing.  But  I  have  already  in  a  former  Leflcn  fuftkiently  ihew’dyou  the  confe¬ 
quence  a  that  opinion.  To  which  I  may  add,  that  it  deft  oys  the  method  of  Indivihblesy 
invented  by  Bonavcntura  $  and  upon  which,  not  well  underftood,  you  have  grounded  ail  your 
leuivy  bock  Arithmetica  Infnitorum  j  where  your  lndivihbles  have  nothing  t0  do,  but  as 
they  are  fuppo.ed  to  have  Quantity,  that  is  to  fay,  to  be  Divifiblcs *  You  allow,  it  feems,  your 
own  nothings  to  be  fome things,  and  yet  will  not  allow  my  fomethings  to  be  confidered  as  no- 
tnmg.  l  he  rcit  of  your  obje&ions  having  no  other  ground  then  this,  that  a  Point  is  nothing 
iny  whole  Demonftration  ftandeth  farm  5- and  lo  do  the  Demonftraticns  of  all  fuch 

^od?-n/as  haY,e  Inferred  any  thing  in  the  manner  following,  viz* 

iL  Ti  A  n°r  fh  tb,en  H  * €dmU-  But  il  "  neither  greater  nor  lets.  Therefores 
tfc.  If  it  be  greater,  fay  by  how  much.  By  fo  much.  'Tis  not  greater  by  to  much  There¬ 
fore  it  h  not  greater.  If  it  be  lefs ,  fay  by  how  much ,  &c.  Which  being  good  Demonftrati- 
ons  ai  e  together  with  mine  overthrown  by  the  ndthingntUof  your  Point ,  or  rather  of  your  un¬ 
handing  j  upon  which  you  neverthelefs  have  the  vanity  of  advifing  me  what  to  do,  if  I  demon- 
tate  the  fame  again  ;  meaning  I  fhould  come  to  your  falfe,  impcflible,  and  abfurd  Method  of 
Anthmettca  inpnttorum ,  worthy  to  be  gilded  ,  I  do  not  mean  with  Gold. 

And  for  your  Queftion,  why  I  fetthe  Safe  of  my  Figure  upwards,  you  maybefure  it  was 
mot  became  I  was  attraid  to  fay,  that  the  Proportions  of  the  ordinate  Lines  beginning  at  the  Ver¬ 
tex  were  triplicate,  or  otherwife  multiplicate  of  the  Pi  oportions  of  the  intercepted  parts  of  the 
Diameter.  For  I  never  doubted  to  call  double  duplicate,  nor  triple  u  iplicatey  &c.  or  if  I  had,  I 
Ihould  have  avoided  it  afterwards  at  the  tenth  Article  of  the  fame  Chapter.  But  becauie  when 
i  went  about  t- compare  the  Proportions  of  the  ordinate  Lines  withthofeot  their  contiguous 
Diameters,  the  hrft  thing  I  confidered  in  them  was  in  what  manner  the  Bafegrew  lefs  and  lefs  till 
it  yanifhed  into  a  Point.  And  th  ugh  the  bafe  had  been  placed  below ,  it  had  not  therefore  re¬ 
quired  any  change  in  the  Demonftration.  But  l  was  the  more  apt  to  place  the  Bafe  upper moft, 
faecauftthe  Motion  began  at  the  Bafe,  and  ended  at  the  Vertex.  To  pioceed  which  way  I 
paled  was  in  my  own  choice  i  and  it  is  of  grace  that  I  give  you  any  account  of  it  at  all. 


To 


44  Pdrdlogifms.' "  LefTonj. 

■  To  the  third  Article  together  with  its  Table,  you  fay  ,itfallsinthcruincofthcfecond>  and 
that  the  fame  is  to  be  underftood  of  the  fixtb ,  jcvcntb,  eighth  and  nineth.  For  confutation 
whereof  I  need  to  fay  no  mere,  bat  that  they  all  Hand  good  by  the  confutation  of  your  objecti¬ 
ons  to  the  lecond.  .... 

*  To  the  fourth  Article'you  Cty',ihe  defeription  'of  thofefiurvilineall  Figures  is  cafie.  True, 
to  fome  mcn  3 :  and  now  that  I  have  (hewed  you  the  way ,  ’tis  eafie  enough  for  you  alfo.  For 
the  way  you  propound  is  wholly  tranferibed  out  of  the  Figure  of  the  vecond  Article,  which  Ar¬ 
ticle  you  had  before  rejected.  For  feeing  the  Lines  H  F,  G  E,  A  B,  &c.  are  equall  to  the 
Lines  C  Q_2  CO,  CD;  and  the  Lines  QF,  O  E,  D  B,  equall  to  the  Lines  C  H,  C  G, 
CA;  the  Proportion  of  DB  to  O  E,  will  be  triple  (/that  is,  triplicate)  to  the  Proportion  of  . 
CO  toGEj*  and  the  Proportion  of  D  B  to  Q_F ,  triple  to  the  Proportion  ol  C  D  to  C  Qj 
gnd  consequently,  becaufe  the  Complement  B  D  C  F  E  B  i$  made  by  the  decreafe  of  A  C  in 
triple  Proportion  to  that  cf  the  decreafe  of  C  D,  it  will  be  (by  the  fecond  Article)  a  third  part 
of  the  Figure  A  B  E  F  C  A.  So  that  it  comes  all  to  one  pafs ,  whether  we  take  triple  Proporti¬ 
on  in  decreafing  to  make  the  Complement,  or  triple  Proportion  in  increafing  to  make  the  Fi- 
gurejfor  the  Proportion  of  hi  F  to  B  A, is  triple  to  the  Proportion  of  C  LI  to  C  A.VVherefore  you 
have  done  no  more  but  what  you  have  feenfirft  done,  faying  that  from  your  conftrudion  you 
prove  not  the  Figure  to  be  triple  to  the  Complement 5  perhaps  becaufe  you  have  proved  the  con- 

•  ' _ _  T*)£vi  tt-nmtYdt  "Rnf  imnr'ttfiiv  A ifErc  rrnm  rnink.  in  rnaf  tfon  'rail 


ill  proved,  becaufe  I  call  the  Proportion  of  one  to  two  triple,  or  triplicate  of  that  of  one  to 
cLht  5  which  you  fay  is  falfe,  and  hath  infeded  the  fourth,  fifth,  mneth,  tenth,  eleventh,  thir¬ 
teenth,  fourteenth,  fifteenth,  fixteenth,feventeenth  and  nineteenth  Articles  qf  the  lixteentteChap- 
ter.  But  I  fay,  and  you  know  now,  that  it  is  true  5  and  that  all  thefe  Articles,  are  Demon-  . 

fixated.  .  •  tr 

Laftlyyou  add,  Tuvero,  in  prefer,  te  Articulo,&c.  idcjt,ycu  bid  find  m  many  mean  Pro- 

.  portionals  M  one  will,  between  two  given  Lines 3  a/s  if  that  could  not  be  done  by  the  Geome¬ 
try  of  Plains,  You  might  have  left  out  Tu  vero  to  Seek  an  Ego  qitidem.  But  tell  me,  do 
you  think  you  can  find  two  mean  Proportionals  (which  is  lefs  then  as  many  as  one  will  ) 
by  the  Geometry  of  Plaines  ?  YVe  fhall  lee  anon  how  you  go  about  it.  I  never  fai,d  it  was  im- 
poftible,  and  if  you  look  upon  the  places  cited  by  you  inore  attentively,  you  will  find  your  felt.  >• 
miftaken  But  I  fav,  the  way  todo  it  has  not  b^nyct  fuund  out,  and  therefore  it  may  prove  y 

a  folid  Probleme  for  any  thing  yo«  Enow.  ■  ;  ■  )..r  -To  V? 

The  fifth  Article  you  reject,  becaufe  it  citeth  the  Corollarie  of  the  twenty-eighth  Article  of 
the  thirteenth  Chapter,  where  there  is  never  a  word  to  that  purpofe.  But  there  is.  in  the  twenr 
ty-fixth  Article  3  which  was  my  own  fault,  though  you  knew  not  but  "it  might  have  been  the 

P^0  the  tenth  you  object  for  aim  oft  three  leaves  together?  againft  thefe  words. of  mine,  Becaufe 
the  fixth  Figure)  B  F  is  to  B  E  in  triplicate  Proportion  of  C  V  to  F  E ,  therefore  iny/cr- 
tine: ,  F  E  is  to^CV  in  triplicate.  Proportion  of  B  F  to  B  C.  This  you  objected  then,,.  .  But 
now  that  I  have  taught  you  fo  much  Geometry,  as  to  know  that  of  three  Qiianti  tie's,.  begin- 
in?  at  the  leaf,  if  the  third  be  to  tbefirfl  in  triplicate  Proportion  of  the  fc  con  d.toftbe fir < 
alfo  by  conversion  the  fir ji  to  the  fecond  fail  be  in  t;  i  plicate  Proportion  of  the  fir Jl  to  tfie'tlfirJ  j. 

if  it  were  to  do  again,  you  would  not  objtd  it,  ,  Jiriv 

Mv  eleventh  Article  you  would  allow  for  demonftrated,  if  my  fecond  had  been  De;>onftrc- 
ted ,  upon  which  it  dependeth.  Therefore  feeing  your  objedions  to  that  Article  are  fuffickijtly 

anwered,  this  Article  alfo  is  to  be  allowed.  .  viiLjaiiai 

The  twelfth  alio  is  allowed  upon  the  'fame  reafon.  What  falfities  you  fhall  finde  inftichfbl- 
lowingPropofitions  as  depend  upon  the  fame  fecond  'Article*  we  fhall  then  fee  when  Iconic  to 
the  plach  where  you  objed  againft  than.  •  “  '  _ 
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To  the  thirteenth  Article  you  obje&3  That  the  fame  Demonftration  may  he  at  well  apply ed  t° 
aVortion  of  any  Conoeides  Far  abolieall,  Hypcrbolicall ,  Elliptical l,  or  any  other,  as  to  tbe 
Portion  of  a  Sphere.  By  the  truth  of  this  let  any  man  judge  of  your  and  my  Geometry.  You1 
Companion  of  the  Sphere  a nd  Conoeides,  fo  far  holds  good,  as  to  prove  that  the  Superficies 
of  the  Conoeides  is  greater  then  the  Superficies  of  the  Cone  described'  by  the  fubtenfe  of  the  Pa- 
rabolicaU,  Hypcrbolicall,  or  Elliptical!  Line.  But  when  I  cometolay  that  Thecdufcofi'e 
exccfsofthe  Superficies  of  the  Portion  of  the  Sphere  ahov'e  the  Supcrfidcs  of  the  Cone,  con - 
fills  in  the  Angle  DAB,  and  the  caufc  of  the  cxccfs  of  the  Circle  made  upon  tbe  Tangent  A  V 
above  tbe  Superficies  of  the  fame  Cone ,  confifls  in  tbe  magnitude  of  the  fame  Angle V  A  By 
how  will  you  apply  this  to  your  Conoeides  ?  For  fuppofe  that  the  crocked  Line  A  B  ( in  the  ft- 
venth  FigureJ  were  not  an  Arch  of  a  Circle,  do  y»u  think  that,  the  Angles  which  it  maketh 
with  the  Subtenfe  A  B,  at  the  Points  A  and  B  muft  needs  be  equal!  .?  Or  if  they  be  not,  does 
the  excels  of  the  Superficies  of  the  Circle  upon  A  D  above  the  Superficies  cf  the  Cone,  or  the 
excefs  of  the  Superficies  of  the  Portion  of  the  Conoeides  above  the  Superficies  of  the  fame  Cone 
conlift  in  the  Angle  DAB,  or  rather  in  the  magnitude  of  the  two  unequall  Angles  DAB, 
and  A  B  A  ?  You  fhould  have  drawn  tome  other  crooked  Line, and  made  Tangents  to  it  through 
A  and  B,  and  you  would  prefen tly  have  feen  your  error.  See  how  you  can  anfwer  this  3  for  if 
this  Demonftration  of  mine  ftand  firm,  I  maybe  bold  to  fay,  thotlglv  the  fame  be  well  Dcmor> 
ftrated  by  Archimedes, that  this  way  of  mine  is  more  natural!,  as  proceeding  immediately  from 
tl^e  natural!  efficient  caufes  of  the  efteft  contained  in  the  conclulion  ,  and  beftdes,  more  brief 
and  more  eafie  to  be  followed  by  the  fancy  of  the  Reader. 

To-ihc  fourteenth  Autideyou  fay  that  I  commit  a  Circle  i n  that  l  require  in  the  fourth  Ar¬ 
ticle  the  finding  of  two  mean  Proportionals, and  com z  not  till  now  tojhiw  bow  it  is  to  be  done." 


Nor  now  neither.  But  in  th^  mean  time  you  Commit  two  miftak.es  in  laving  fo.  The  place  jcK 


by  between  any  two  Lines  given,  as  m, any  mean  Propor  tionals'  as  one  would,  is  a  Thcorl 
upon  fuppolition -  of  thefe  crooked  Lines- exquifttely-* drawn  j  but  you.  take  it  for  a 
Broblcme.; ... 

'  And  proceeding  m  that  error,  you  undertake  the  invention  of  two'  mean  Pr %orti6nals,ufing  - 
therein  my  firft  .Figure,  which  is  of  the  fame-eor.ft ‘Uction  with  the  eighth  that' beta  ngerh'iq  this, 
fourteenth  Article,  .  Your  conftruction  is,  Let  there  he  tafea  in  the  Diameter  C  A  ( Figure 
l^-jbe  mo  given  Lines,  or  two  others  Proportionall  to  them,  asC'di]  C  Gp  add  their  ordi¬ 
nate  Lines  H  F,  G  E  ( which  by  conjtrucUon  are  in  fubtriplicatc-Propdtion  of  the  intercepted 
Viameters.)  Thefe  Lines  will  jbew  tbcVr  op  onions  which  thefe  four  Proportionals  arc  to  have* 


iPropovtfcmc.^, - - - - -  -  .  . 

imleli  the  crooked' Line  be  exsdfely  drawn  3  which  it  •candor’  beTy*  the  Geometry-  of  Pi  lines. 
Go  fhcw.this  Demonftration  of  yours  to  Or  ontius ,  and  fee  what  he  will  fay  to  if, 

x  mnw  come  to  an  end  of  your  objections.,  to  the  .  fOyenteenth  Chapter ,  where  you  have 
an  Epipbonema  not  to  be  palled  over  in  iilence*  But  becauil*  you  pretend  to  t  he  Dmior.ftration 
of  fome  of  thefe  Propolitions  byanorhet  Me 
try  whether  you  be  abie.to  defend  thole  Dei 

tli:Jyl«ho(i.ofv;MQfiom  •  •  m  -  —  -  -  ■  ‘  .  .  .  ;{vf.  ■ 

The&ft  Proportion*  of  your  Arit'.nutica  Imfinimum  is  th  ‘ALdrninm  In^iS  erics  (or  Row) 
of  Cduantities  Arithmetically  Pr  open  ion  alky  beginning  hit  ;<i  P  ti&tn  or  Cyflnr  ‘ifo,  x, 
2;  5,4 j&c.  to  finde  the  Proportion  of  the  Aggregate  of  them  all,  to  the  Aggregate 

'  '  of 
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of  fo  many  times  the  grate®,  as  there  ate  Terms.  This  is  to  be  done  by  multiplying  the  great- 
til  into  half  the  Number  of  the  Terms.  The  Demonftration  is  eaiie.  But  how  do  you  de- 
monftiate  the  fame  ?  The  mojlfmple  way  (Lay  you)  of  finding  this  and  fome  other  Problemes, 
v  to  do  the  thing  it  felf  a  little  way,  and  t  o  obferve  and.  compare  the  appearing  Proportions tani 
then  by  Induction,  to  conclude  it  universally.  Egregious  Logicians  and  Geometricians,  that 
think  an  Induction  without  a  Numeration  of  all  the  particulars  fufficient  to  infer  aConclufion 
uni  vei  fall,  and  fit  to  be  received  for  a  Geometricall  Demonftration  l  But  why  do  you  limit  it 
to  the  naturall  confequution  of  the  Numbers,  o,  i,  i,  3,  4,  &c  >  Is  it  not  alfo 
true  in  thefe  Numbers,  o,  2,  4>  &c.  or  in  thefe,  o,  7,  14,  21,  &c?  Or  in  any 

Numbers  where  the  Difference  of  nothing  and  the  firft  Number  is  equall  to 
the  difference  between  the  firft  and  fecond ,  and  between  the  fecond  and  third  &c  ? 
Again,  are  not  thefe  Quantities  1,  3,  f,  7,  &c.  in  continuail  Proportion  Arith¬ 
metical!  ?  And  if  you  put  before  them  a  Cypher  thus,  o,  1,  3,  5,  7,  do  you 
thiuk  that  the  fumof  them  is  equall  to  the  half  of  five  times  feven?  Therefore  though  your 
Le  ami  be  true ,  and  by  me  (Chap.i  3.  Art.  {.)  demonftrated  j  yet  you  did  not  know  why  it 
istr^Xi  which  alfo  appears  moft  evidently  in  the  firft  Proposition  of  your  Qoniquc-fcTtions * 
Wiierc  fiift  you  have  this.  That  a  Parallelogram  whofc  Altitude  is  infinitely  little,  that  is  to  fay t 
none,  isfcai.ce  any  thing  elf chut  a  Line.  Is  this  the  Language  ot  Geometry?  How  do  you 
determine  this  word  fcarce  ?  The  leaft  Altitude,  is  Somewhat  or  Nothing-  If  Somewhat,  then 
the  fii  ft  char a&er  ot  your  Arithmetical!  Progreilion  muft  not  be  acyptier  j  and  conftquently 
the  fiift  eighteen  Prcpofitions  of  this  y  ur  Arithmetic  Infimtorum  are  all  naught.  If  Nothing, 
then  youi  whole  figure  is  without  Altitude,  and  coniequently  your  Undei  (landing  naught.  A* 
gain,  in  the  fame  Piopofition,  you  fay  thus,  lVewillfometim.es  call  thofe  Parallelograms  ra- 
ther  by  the  name  of  Lines  then  of  Parallelograms ,  at  leaft ,  when  tbei  e  is  no  confide;  at  ion  of  a 
determinate  Altitude  But  where  there  is  a  confideration  of  a  determinate  Altitu  e  (which 
will  happen  \ometimes')  there  that  little  Altitude  Jhallbe  fo  far  confidered,  as  that  bang  in* 
finitely  multiplyed  it  may  be  equall  to  the  Altitude  of  the  whole  Figure .  See  here  in  what  a  con- 
fufion  you  are  when  you  refill  the  uuth.  When  you  confider  no  determinate  Altitude  (that  is> 
no  Quantity  oi  Altitu.  e)  then  you  fay  your  Parallelogram  (hall  be  called  a  Line.  But  when 
the  Ai  nuue  is  determined  (that  is,  when  it  is  Quantity)  then  you  will  call  it  a  Parallelogram. 

a*  1Srt^e  veryb *me  dohtrine  which  you  fo  much  wonder  at  and  reprehend  in  me,  in  your 
objections  to  my  eighth  Chapter,  and  your  word  confidered  ufed  as  I  ufed  it  ?  ’Tis  very  u>ly  in 
one  t.  a:  io  oitterly  reprehendeth  a  doctrine  in  another,  to  be  driven  upon  the  famehimfeif  by 
1  •#  ?  r  ;  trV  .  he  thinks  not  on’t.  Again,  leeing  you  admit  in  any  cafe,  iholc  infi¬ 
nitely  little  zlmudes  to  ^  family,  what  ne^i  jwu  this  limitation  of  you.s,  fo  far  forth  as 
that  by  multiplication  t  ’?ey  may  be  made  equall  to  the  Altitude  of  the  whole  figure  >  May  not 
the  halt,  the  third,  the  fourth,  or  the  fitrh  part,  &c.  be  made  equall  to  the  whole  by  multipli¬ 
cation i  Why  could  you  not  have  (aid plainly,  fo  far  forth  as  that  every  one  of  thole  infinitely 
iittk  Altitudes  be  net  only  fomething  but  an  aliquo;  part  of  the  whol  ?.o  you  will  have  an  infi¬ 
nite  y  ut  c  Altitude,  that  as  to  lay  a  Pointy  to  be  both  nothing  and  J omething  and  an  aliquot 
part.  And  all  this  proceeds  from  not  underloading  the  ground  of  your  P.okftion. 

Well,  the  Lemma  is  true.  Let  us  fee  the  Theor ernes  you  draw  from  it.  The  firft  is  ^Pa^.t  A 
that  a  Triangle  to  a  P aralltl ogram  of  equall  Baje  and  Altitude  is  as  one  to  two.  The  conclu¬ 
sion  is  true,  but  how  knew  you  that  i  Becauje  (fay  you)  the  Triangle  confifts  as  it  were  las 
unoPhrafe  of  a  Geometrician)  of  an  Infinite  Humber  of  ftraight  Parallel  Lines . 
.Uoes  it  io .  .  Then  by  your  own  dodiine,  which  is,  that  Lines  have  no  breadth,  the  Altitude 
your  Triangle  coniifteth  of  an  infinite  Number  of  no  Altitudes}  mat  is  of  an  infinite 
r^umber  of  Nothing,  and  confequently  the  Area  of  your  Triangle  has  no  Quantity.  If  you 

fori  fins  ^  iCi-ar?  .  l°U  ?ean  inftnitt1/  Parallelograms,  you  are  never  the  better} 

Triilt  "dp  ‘'In  ei‘hef' 'hey.ffoothingj  or  if  fomewha.j  yet  feeing  that  no  two  fides  of  a 
-  jangle  are  I  urallel,  thofe  Parallels  cannot  be  Parallelograms.  I  fee  they  may  be  counted  for 

Parade  lo* 
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Parallelograms  by  not  confidering  the  Quantity  of  their  Altitudes  in  the  Demonstration.  Buc 
you  are  barred  of  that  Plea,  by  your  fpightfull  aiguingagainftit  in  your  Elencbtcs.  Therefore 
this  third  Propofition,and  with  it  the  fourth  is  undemonitrated. 

Your  fifth  Propofition  is,  The  Spirall  Line  is  €  quail  to  half  the  Circle  of  the  fir  ft  Revoluti¬ 
on.  But  what  Spirall  Line  ?  We  ihall  underftand  that  by  your  confttuCtion,  which  is  this. 
The  ftr night  Line  M  A,  (in  your  Figure  which  I  have  placed  at  the  end  of  the  fifth  Leflon) 
turned  round  (i the  Point  M remainingunmoved)  is  fuppofed  to  describe  with  itsVoint  A  the 
Circle  A  Q  A,  whilftfome  Point  ( in  the  fame  M  A  wbilfi  it  goes  about )  is  fuppofed  to  be  mo¬ 
ved  uniformly  from  M  to  A  deferibing  the  Spirall  Line.  This  therefore  is  the  Spirall  Line  of 
Archimedes  j  and  your  Propofition  affirms  it  to  be  equall  to  the  half  of  the  Circle  AO  A, 
which  you  perceived  not  long  after  to  be  falfe.  Rut  thinking  it  had  been  true,  you  go  about  to 
prove  it,  by  inferibing  in  the  Circle  an  infinite  multitude  of  equall  Angles,  and  confequcnt- 
ly  an  infinite  Number  of  Seniors, who fe  Arches  mil  therefore  be  in  Arithmetical  Proportion  y 
Which  is  true.  Ani  the  Aggregate  ofthofe  Arches  c  quail  to  half  the  Circumference  A  0  Ah 
Which  is  true  alfo.  And  thence  you  conclude  that  the  Spirall  Line  is  equall  to  half  the  Circum¬ 
ference  of  the  Circle  A  0  A  3  Which  is  falfe.  For  the  Aggregate  of  that  infinite  Number  of 
infinitely  little  Arches,  is  not  the  Spirall  Line  made  by  your  conftru&ion,  feeing  by  your  con- 
ftru&ion  the  Line  you  make  is  manifeftly  the  Spiral  of  Archimedesjwhereas  no  Number ( though 
infinite^  of  Arches  of  Circles  (how  little  foever)  is  any  kind  of  Spirall  at  all  5  and  though  you 
call  it  a  Spirall,  that  is  but  a  patch  to  cover  your  fault,  and  deceiveth  no  man  but  your  felf. 
Befides,you  faw  not  how  abfurd  it  was  (for  you  that  hold  a  Point  to  be  abiolutely  nothingj  to 
make  an  infinite  Number  of  equall  Angles  (the  Radius  increafing  as  the  Number  of  Angles 
increafeth,)  and  then  to  fay  that  the  Arches  of  the  Sectors  whofe  Angles  -  they  are, 
are  as  o,  1,  2,  3,  4,  &c.  For  you  make  the  firft  Angle  o,  and  all  the  reft 
equall  to  it and  fo  ‘make  o,  o,  o,  o,  o.  See.  to  be  the  fame  Progrcffion  with  o,  1 ,  2, 
jr4,  &c.  The  influence  of  this  abfurdity  reacheth  to  the  "end  of  the  eighteenth 
Propofition.  So  many  are  therefore  falfe,  or  nothing  worth.  And  you  needed  not  to  wonder 
that  the  Dodtrine  contained  in  them  W3S  omitted  by  Archimedes,  who  never  was  fo  fenfelefs  as 
to  think  a  Spiral!  Line  was  compounded  of  Arches  of  Circles. 

Your  nineteenth  Propofition  is  this  other  Lemma,  In  a  Series  for  a  Row,)  of  Quantities, 
beginning  from  a  Point ,  or  Cypher,  and  proceeding  according  to  the  order  of  the  fquare 
Numbers  ,  as  0,1,  4,  9,1 6,  to  finde  what  Proportion  the  -whole  Sc¬ 

ries  bath  to  fo  many  times  the greateft.  And  you  conclude  the  Proportion  to  be  that  of  1  to 

3.  Which  is  falle ,  as  you  (hall  prefently  fee.  Pirft,  let  the  Series  of  Squares  with  the 

prefixed  Cypher  ,  and  under  every  one  of  them,  the  greateft  4  be id *  And  you 

have  for  the  fum  of  the  Squares  5,  and  for  thrice  the  greateft  12,  the  third  Dirt-  whereof  ic 

4.  But  j  is  greater  then  4,  by  1,  that  is,  by  one  twelfth  0f  1  a  5  which  Quanti¬ 

ty  is  fomewhat,  let  it  be  called  A.  Again,  let  the  Row  of  Squares  be  lengthened  one  term  fur¬ 
ther,  and  the  greateft  fet  under  every  one  of  them  as  The  fum  of  the  Squares  is 

14,  and  the  fum  of  four  times  the  greateft  is  36,  whereof  the  third  part  is  12. 
But  14  is  greater  then  12  by  two  unities  ,  that  is,  by  two  twelfths  of  12,  that  is  ,  by 


2  A.  The  difference  therefore  between  the  fum  of  the  Squares,  and  the  fum  of  foraany  times 
the  greateft  Square  is  greater,  when  the  cypher  is  followed  by  three  Squares,  then  when  by  but 


two.  Again,  let  the  Row  have  five  terms  as  in  thefe  Numbers 


1  .  4.9.  16 


,  ,  ,  ,  .withthe  great- 

16.10.16 .16.16  0 

eft  five  tunes  fubferibed,  and  the  fum  of  the  Squares  will  be  30,  the  fum  of  alt  the  great- 
eft  will  be  80.  The  third  part  whereof  is  26  But  30  is  greater  then 

z6 


Paralcrif^i 


fon  5 


^  X  v 

z6  —  by  ?  —3  that  is,  by  three  twelfths  of  twelve  and  of  a  twelfth ,  that  is,  by 

3  3  3 

,  1  A.  Like  wife  in  the  Series  continued  to  fix  places  with  the  greateft  fix  times  fubferikd,  as 

>  •  i  I.  . 

the  film  of  the  Squares  is  55,  and  the  filth  ef  the  greateft  fix  times  tc- 

k5n\5'i<o?thethird .  parr  wjiere.  t  is  5o.B?t  is  greater  then  50  by  ?,tliat  is,l,y  five  twJfthsof- 
j  2  t|;at  ]S.  by  5  A. And  fo  continually  as  the  Row  gioweth longer, the  excels  alfo  or  the  aggre- 
>a- e  t  i  the  bo  waves  above  the  tend  part  of  the  aggregate  of  io  many  times  the  greateft  Square,grow- 
tiii  ert eater -Ancl  confequemly  if  the  Number  pt  the  Squares  were  infinite,tkir  ium  Would  be  lo  far 
fo  nbeit)*-;  equal  to  the  third  part  of  the  aggregate  or  the  greateft  as  often  '.a.<ert>as  that  i;  would  be 
ereatvv  then  it  by  a  Quantity  greater  then  any  that  can  be.gAn  or  named.  | 

That  winch'  deceived  you  was  partly  this,  that  yputhjnh  (as  uj  1Jl  }our  mo  us)  that 

_L  —  - — -  8cc.  are  Proportions,  as  if — were  the  Proportion  of  one' 

tlidihaaior.^  l8  i4  30  .36  r  *»  i-UiA  . 

to  twelve,  and  confidently--  double  thePtoportion  of  one  r  twelve}  which  is  as.un- 

inteilirible  as  School-Divinity  5  aldlaffure  you,  far  from  the  meaning  of  Mr.  Ougthedia 

the  ftxth  Chapter  rf  his  Clovis  Mathematic*,  where  he  fayes  that  4  is  the  Proportion  of 

3I  t0  A  for  his  meaning  is,  that  the  Proportion  of 4?-  ®  is  ^e Proportion 
whereas  if  he  meant  as  you  do,  then  8  ±  be  do"bk  th<= 


cf 


:i  to  7  5 


Proportion  if  31  to  7.  Partly  alfi  bccaufe.  you  think  (as  in  the  end  of  the  twentieth 
Propofition)  that  if  the  Proportion  of  the  Numerators  of  thefe  Fractions  ~  ^ 

to  their  Denominators  decreafc  eternally,  they  ftiall  fo  vanifii  at  laftas  to  leave  the  Proportion 
of  the  fum  of  all  the  Sauares  to  the  fum  of  the  greateft  fo  often  taken,  (that  is,  an  infinite 
Number  of  times)  as  one  to  three,  or  the  fum  of  the  greateft  r0  the  fum  of  the  increaling 
Scuares  as  three  to  one  j  for  which  there  is  no  more  reafon  then  tor  four  to  one,  or. 
five  to  one,  or  any  other  fuch  Proportion.  Por  if  the  Proportions  come  eternally  nearer 
and  nearer  to  the  fubtriple,  they  muft  need?  ,  alfo  come  nearer  and  nearer  to  fubqua- 

Lok;  and  you  may  as  well  conclude  Thence  that  the  upper  Quantities  (hall  be  to  the  Lowec 

rt  Tries  as  one  to  Your,  or  as  one  to  hve,  &c.  as  conclude  they  are  as  one  to  three.  Youcan 
Without  admonition,  what  effea  this  falfe ground  of  yours  will  produce  in  the  whole  lime- 
A  Ul.  Arithmetic* Injinitoriwr,  and  hour  it  makes  all  that  you  have  laid  unto  the 
tmLf  vnnr  thirtv-ei°hth  Propofition,  undernonftrated,  and  much  of  it  falfe. 
enThekirty-mneth0is  this  other  Lemma,  InaSrics  of  Quantities  beginning  mtb  a  Point 
cypher,  and  proceeding  according  to  the  Series  of  the  cubwe  Numbers,  as o  i  8.  i7. 

f  &c  to -finde  tbeVropmionof  the  fum  of  the  Cubes  Uthefim  of  the  greateft  cube,  form. 

nj  times  taken  as  there  be  terms, .  And  you  conclude  that  tbcj  have  tie  Proportion  of  i  ts 
4  3  which  is  talfe.  o  t  8 

Let  the  fitrft  Series  be  of  three  terms  fubferibed  with  the  greateft  »  the  fum  of  the 

r  1  s  is  nine?  the  fum  of  all  the  greateft  is  24  >  a  quarter  wheieof  is  6.  But  9  is 
ar  •  then  6  by  three  unities.  An  unity  is  fomething.  Let  it  be  thetefere  A  Therefore 
the  Row  of  Cubes  is  greater  then  a  quarter  of  three  times  eight,  by  three  A.  Again,  let  the 

1.8.  27 


Series  have  four  terms,  as 


17 .27. 1-7.17 


3  the  fum  of  the  Cubes  is  36  j  a  quarter  of  the 


fum 


;.<T  t«V» 
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fum  of  all  the  greatcft  is  twenty-fevcn.  But  thirty-fix  is  greater  then  twen ty-feven  by  nine? 
^iat  is  3  by  9  A.  The  excels  therefore  of  the  fum  of  the  Cubes  above  the  fourth  part  of  the 
fum  of  all  the  greateft,^is  increafed  by  the  increafe  of  the  Number  of  terms.  Again,  let  the 

terms  be  five  as  the  fum  of  the  Cubes  is  one  hundreds  the  lum  of  all  the 

created  three  hundred  and  twenty  j  a  quarter  whereof  is  eighty.  But  one  hundred  is  greater 
then  eighty  by  twenty,  that  is,  by  10  A.  So  you  fee  that  this  Lemma  alio  is  falfe.  And 
yet  there  is  grounded  upon  it  all  that  which  you  have  of  comparing  P  arabolas  and  P  araboloei.ics 
with  the  Parallelograms  wherein  they  are  accommodated.  And  therefore  though  it  be  true,  that 


the  Vxrabolais  —  >  and  the  Cubicall  Varaboloeiles  -i-  of  their  Parallelograms  refpedtivel)5 

3  4 

yet  it  is  more  then  you  were  certain  of  when  you  referred  ( me  for  the  learning  of  Geometry)  to 
this  Book  of  yours.  Betides,  any  man  may  perceive  that  without  thefc  two  Lemmas  (which 
are  mingled  with  all  your  compounded  Series  with  their  excefles)  there  is  nothing  demonftra- 
ted  ro  the  end  of  your  Book.  Which  to  profecute  particularly,  were  but  a  vain  expence  of 
time.  Truly  were  it  not  that  I  muft  defend  my  reputation ,  I  Ihould  not  have  fhewed  the  world 
how  little  there  is  of  found  Doctrine  in  any  of  your  Books.  For  when  I  think  how  dejedfed 
you  will  be  for  the  future,  and  how  the  grief  of  fo  much  time  irrecoverably  loft,  together  with 
the  confcience  of  taking  l'o  great  aft ipend,  for  mif-teaching  the  young  men  of  the  Univerfity, 
&  the  conlideration  of  how  much  your  friends  wii  be  afhamed  of  you, will  accompany  you  for  titt 
reft  of  your  life,  I  have  more  companion  for  youthen  you  have  deferved.  Your  1  reatifc  -of 
the  Angle  of  Contact,  I  have  before  confuted  in  a  very  few  leaves.  And  for  that -ot  your 
Conique  Sections ,  it  is  l'o  covered  over  with  the  fcab  of  Symboles  that  I  had  not  the  patience  to 
examine  whether  it  be  well  or  ill  demonftrateu. 

Yet  lobferved  thus  much,  that  you  find  a  Tangent  to  a  Point  given  in  the  Sedtion,  by  a 
Diameter  given  >  and  in  the  next  Chapter  after,  you  teach  the  finding  of  a  Diameter,  which  is 
not  artificially  done. 

X  obferve  aliojthat  you  call  the  Vxrmeter  an  Imaginary  Line,  as  if  the  place  thereof  were 
lefs  determined  then  the  Diameter  it  felfj  and  then  you  take  a  mean  Proportionall  between  the 
intercepted  Diameter,  and  its  contiguous  ordinate  Line  to  find  it.  And  tis  true,  you  find  it: 
But  the  Parameter  has  a  determined  Quantity  to  be  found  without  taking  a  mean  Proportional. 
For  the  Diameter  and  hah  the  Section  being  given,  draw  a  Tangent  through  the  Vertex,  and 
dividing  the  Angle  in  the  midft  which  is  made  by  the  Diameter  and  Tangent,  the  Line  that 
fo  divideth  the  Angle,  will  cut  the  crooked  Line.  From  the  interfedlion  draw  a  Line  (“if  it  be  a 
Parabola)  Parallel  to  the  Diameter,  and  that  Line  {hall  cut  off  in  the  Tangent  from  the  Vertex 
the  Parameter  fought.  But  if  the  Sedtion  bean  Eilipfis,  or  an  Hyperbole,  you  may  uie  the 
fame  Method,faving  that  the  Line  drawn  from  the  interfedlion  muft  not  be  Parallel,^  but  muft 
pafs  through  the  end  of  the  tranfverfe  Diameter,  and  then  alfo  it  {hall  cut  oft  a  part  of  the  Tan¬ 
gent,  which  meafured  from  the  Vertex  is  the  Parameter.  So  that  there  is  no  more  realon  ts 
call  the  Parameter  an  Imaginary  Line  then  the  Diameter. 

Laftly,  I  obferve  that  in  all  this  your  new  Method  of  Coniques  you  iliew  not  how  to  find  the 
BurningVoints, which  writers  call  the  Foci  and  Umbilici  ot  tlie  Section,  which  arc  of  all  other 
things  belonging  to  the  Coniques  moft  uftfull  in  Philofophy.  Why  therefore  were  they  not  as 
worthy  of  your  pains  as  the  reft,  for  the  reft  alfo  have  already  been  demonftrated  by  others ? 
You  know  the  Focus  of  the  P arabola  is  in  the  Axis  diftant  from  the  Vertex  a  quarter  of  the  Pa¬ 
rameter.  Know  alfo  that  the  F ocus  of  an  Hyperoole ,  is  in  the  Axis,  diftant  trom  the  Vertex, 
as  much  as  the  Hypotenulall  ot  a  redtangled  Triangle,  whole  one  fide  is  half  the  tranfvcrje 
Axis,  the  other  fide  half  the  mean  Proportionall  between  the  whole  tranfuerfe  Axis  and  the  P^- 
rameter ,  is  greater  then  half  the  tranjvcrfe  Axis.  > 

The  caufe  why  you  have  performed  nothing  in  any  of  your  Books  (laving  that  in  your  E- 
lencbu'S  you  have  1  pied  a  few  neojiaences  of  mine,  which  I  need  not  be  alhamed  of)  is  this,  that 

H  vau 
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you  underftbcd  not  what  Is  Quantity,  Line ,  Superficies,  Angle,  Proportion ;  without 

which  you  cannot  have  the  Science  cl  any  one  P.cpofukm  in  Geomctiy.  ion.  t  ns  one  an 
fi  ft  Definition  oi  EttclUe ,  a  Pant  it  that  whereof  there  is  no  part,  undeiftocd  by  Sextus 
Empiricus,  ,s  you  underftand  it,  ti  at  is  to  fay^if-underftood,  Sextus  Empiricus  hath  utterly 
ddLoyed  meft  of  thcteftjrfnd  IXmonftrated,  that  in  Geometry  there  is  no  ciencc,  anu  y  ti.at 
means  you  have  betrayed  the  mold  evident  cf  the  Sciences  to the  Sccptiques.  But  *-,s  anuer 
Hand  it  for  that  whereo  f  no  part  is  m  k  -  ned,  his  Arguments  have  no  toice  at  all,  and  Geometry 
it  redeemed.  If  a  Line  ha  ve  no  Latitude,  how  (hall  a  Cylinder  lowling  on  a  Pram,  which  it 
toiadieth  nottmt  in  a  Line,  deferibe  a  Superficies?  How  can  you  affirm  that  any  of  thole 
things  can  be  without  Quantity,  whereof  the  one  may  be  greater  or  lels  then  the  other .  But  in 
the  common  Corned  ct  dive  s  Circles  the  extemallCi.de  maketh  with  the  common  Tan¬ 
gent  a  lefs  Angle  cf  Conrad  then  the  internail.  Why  then  is  it  not  Quantity.  An  Angle 
is  made  by  the  concouriecf  two  Lines  from ieverall Regions,  concurring  (h)  t  .ar  generation) 
in  one  and  the  fame  Point.  How  then  can  you  fay  the  Angle  of  Contact  is  no  Angle  •  One 
mcafure  cannot  be  applicable  at  once  to  the  Angle  of  Contact,  and  Ang  -  o  onveaion,  i  o\ 
then  can  you  infer,  if  they  be  both  Angles,  that  they  mud  be  Homogeneous  •  iopoition  i 
the  Relation  of  two  Quantities.  How  then  can  a  Quotient  or  Fraction,  which  is 
ty  ablolute,  be  a  Proportion?  But  to  comeat  laftto  your  Epkipbonem ,  wherein,  though  I 
have  perfectly  demonifrated  all  thole  Propolitions  concerning  the  Pioportion  o  °  f 

to  their  Parallelograms ,  and  you  have  demonftrated  none  ot  them  (as  y  ou  Cannot  now  u 
plainly  fee )  but  committed  meft  grofs  Paralogifms,  Hew  could  you  oe  to  trmifportecl  witL  pn  , 
as  infoientiy  to  compare  the  betting  of  them  forth  as  mine  ,  to  the  Adot  ^hatl^ds 
a  horfc,  and  comes  to  the  gallows  for  it.  You  have  read,  I  think,  of  t  e  gal  ovvS  et  up  y 

ram.  Remember  therefore  alio  who  was  hanged  upon  it.  ,  c- 

After  your  dejection  I  lball  comfort  you  a  little,  a  very  little,  wit  t  is,  t ‘a  '  i 

1 8  Chapter containeth two  Prcblemts,  one,  tbefindingof 

ei  Line  of  a  Sempra,  The  other,  tit  finding  of  fimgbt  Lines  equaU  loti  e  crooked 
Lines  of  the  ParaMaficrs  in  tie  table  of  tie  third  Article  oi  the  .7  Chifter  ,  You  have  t  u- 
ly  demonftrated  tfeai  they  ate  both  Mi  and  another  hath  alb  Demonfcated  h 
fame  another  way.  Ncveithetefs  the  fault  was  norm  my  method,  but  in  amiftakc  , 
foranother,  and  fuel,  as  was  not  hard  to  coma  5  and  is  now  to  cori-efted  inj the  Engl, hr  a is  you 
(hall  not  be  able  (it you  can  fufficiently  imagine  Motions)  to  reprehend.  The  fault  w"s  > 
That  in  the  Triangles  which  have  tlte  fame  Bate  and  Altitude  wit  1  tie  a.a  o  '  ,  .  , 

latter,  I  take  for  donation  of  the  mean  uniform  Impetus  ,  a  mean  Propomooh  On  the  to  it 

Figure)  between  thewhole  Diameter  and  its  half ,  and  (in  the  fecond  ^““Tnd  S 
onall  between  the  whole  Diameter  and  its  thirst  part ,  whiciwasmam  s 

to  what  I  had  (hewn  it,  the  16  Chapter.  Whereas  I  ought  to  taken  Aehnltot  the 

now  I  Lave  done,  ami  thereby  exhibited  the  Straight  Lmesequ*.  to  -  hutVoni  want  of 
undertook  to  do.  Which  error  therefore  proceeded  not  from  warn  of  skilly  button  want  ot 
cave  5  and  what  1  premifed.  fas  bold  as  you  lay  the  pmmiCe  w«,)l  lave  nowpufom  1- 

The  reft  of  yon  r  exceptions  to  this  Chapter, are  to  theft  words  in  tic  end, there be  jome  t  a  J  /, 
tint  though  there  he  equality  between  4  fimgbt  and  crooked  L .tne,}i a  now,  (  b< -J  ay; 
after  theftllof  Adam,  ilcanmt.be  found  without  the  efpeadl help  of 
you  fay  you  thime  there  be  none  that  fay  to.  X  am  not  bound  to  tell  you  who  hey  ate.  N.vem 


on  fay  you  thime  there  be  none  that  fey  to.  X  am  not  bound  to  tell  youwnc ~ 

relcfsi  that  other  men  may  fee  the  Spirit  ot  an  ambitious  Part  c  tV.  O'- ’  .  g  q'k- 

here  I  read  it.  It  is  in  the  Prolegomena  ct  Lalovera (a  ~M 


you 

tf— - 

where  I  read  it.  It  is  in  the  Prolegomena  ux  *-»*v*w  »  v»  j . /  -  — ,  rr  ,  • 

de,  par.  1 3  &  14  ,  in  theft  woivs,  ^iiamvis  circuit  tct.agomfmus  fit  foj], bills 

liman  etim  jit  M<? 
tiruz  gratis  auxilio 
writ  item  tstnu  cjj- 
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mi  parentis  prAvaricatione propagates  tenebras  indebitus  cliviM  lucts  radius  dijjipct  j  quod  vc- 
rijjimum  ejj'e  fentio.  Wherein  I  obferved  that  he  (Tuppcfing  he  had  found  that  Quadrature) 
would  have  us  believe  it  was  not  by  the  ordinary  and  Naturall  help  of  God  (whereby  one  man 
reafonethjjudgeth  and  umembreth  better  then  another)but  by  a  Special^ which  muft  be  a  Super- 
turaiy  helpoi  God,  that  he  hath  given  to  him  of  the  order  of  Jefus  above  others  that  have 
attempted  the  fame  in  vain.  Infinuating  thereby,  as  handfomely  as  he  could, a  Speciall  love  of 
God  towards -the  ’fefuites.  But  you  taking  no  notice  of  the  word  Speciall,  would  have  men 
think  I  held ,  that  humane  Sciences  might  be  acquired  without  any  help  of  God.  And  there¬ 
upon  proceed  in  a  great  deal  of  ill  language  io  the  end  of  your  objections  to  t  Ids  Chapter.  But 
}  ihall  take  notice  of  your  Manners  for  altogether  in  my  next  Lefiom 

.  At  the  nineteenth  Chapter  you  fee  not  (you  fay)  the  Method.  Like  enough.  In  this  Chap¬ 
ter  I  confider  not  the  Caufeof  Reflection,  which  confifteth  in  the  refiftance  of  Bodies  natural!  ’, 
but  I  conhder  the  confequences,  anfing  from  the  fuppoiition  of  the  equality  of  the  Angle  of 
Reflection,  to  that  of  Incidence  j  leaving  the  caules.both  of  Reflection,  and  of  Retraction 
to  be  handled  together  in  the  24  Chapter.  Which  Method  (  think  what  you  will)  I  ftiil 
think  beft.  '  t 

Secondly,  you  fay  I  define  not.hcre,  but  many  Chapters  after,  what  an  Angle  of  Incidence, 
and  what  an  Angle  of  Reflection  is.  Had  you  not  been  more  hafly  then  diligent  Readers,  you 
had  found  that  thole  Definitions  of  the  Angle  of  Incidence,  and  of  Reflection  were  here  let 
down  in  the  fir  A:  Article,  and  not  deferred  to  the  24.  Let  not  therefore  your  own  overfight  be 
any  more  brought  in  for  an  objection. 

Thirdly,  you  fay  there  is  no  great  difficulty  in  the  bufineis  of  this  Chapter.  It  may  be  fo, 
now  ’tis  down ;  but  before  it  was  done,  I  doubt  not  but  you  that  are  a  Profdfor  would  have  done 
<he  fame,  as  well  as  you  have  done  that  of  the  Angle  of  C ontatf,  or  the  bufinels  of 
your  A rithmetica  Infinitorum .  But  what  a  novice  in  Geometry  would  have  done  I  can¬ 
not  telL 

To  the  third,fourth,and  fifth  Article,  you  objeCt  a  want  of  Determination  5  and  fhew  it  by 
inftance,  as  to  the  third  Article.  But  what  thefe  Determinations  fhould  be,  you  determine  not, 
beeaufe  you  could  not.  The  words  in  the  third  Article,  are  firft  thefe,  If  there  fill  twoftraight 
Lines  Parallel i&c.  which  is  too  generall.  It  fhould  be,  if  there  fall  the  fame  way  twoftraigbt 
Lines  Parallel ,  Sec.  Next  thefe,  their  keflefied  Lines  produced  inwards  Jhall  make  an  Angle , 
Sic.  This  alfo  is  too  generall.  I  fhould  have  faid  their  Re  fie  tied  Lines  produced  inwards ,  if 
they  meet  within,  fhall  mafie  an  Angle,  Sec.  Which  done,  both  this  Article  and  the  4  and 
5  are  fully  demonftrated.  And  without  it,  an  intelligent  Reader  had  been  fatisfied,  lupplying 
the  want  himfelf  by  the  conftruCtion. 

To  the  eight,  you  objeCt  onely  the  two  great  Length,  and  labour  -of  it,  becaufe  you  can  do 
it  a  fhorter  way.  Perhaps  fo  new,  as  being  eafie  to  fhorten  many  of  the  Demonftrations  both 
of  Euclide ,  and  other  the  belt  Geometricians  that  are  or  have  been.  And  this  is  all  you  had  to 
fay  to  my  1 9  Chapter.  Before  I  proceed,  I  muft  put  you  in  mind  that  thefe  words  of  yours, 
A dducis  malleum,  ut  occidas  mujeam ,  are  not  good  Latine,  Mallcum  affers ,  Mallcum  adhi - 
tes,Malleo  uteris,  are  good.  When  you  fpeak  of  bringing  Bodies  animate,  Vucere  and  Adduce - 
re  are  good,  for  there  to  bring,  is  to  guide  or  leal.  And  of  Bodies  inanimate  A  dimer  e  is 
good  for  A ttrabere,  which  is  to  draw  to.  But  when  you  bring  a  hammer,  will  you  fay  Adduco 
Mallcum ,  I  lead  a  hammer  ?  A  man  may  lead  another  man,  and  a  ninny  may  be  faid  to  lead 
another  ninny,  but  not  a  hammer.  Neverthelefe,  I  fhould  not  have  thought  fit  to  reprehend 
this  fault  upon  this  occafion  in  an  Englifh  man,  nor  to  take  notice  of  it,  but  that  I  finde  you 
in  fome  places  nibling  (but  caufelefsly^  at  my  Latine. 

Concerning  the  twentieth  Chapter,  before  I  anfwer  to  the  obje&ions  againft  the  Propofition* 
themfelves,  I  muft  anfwer  to  the  exception  you  firft  take  to  thefe  words  of  mine,  d^ua  de  di- 
merifione Circuit  Angulorum  pronuntiata  funt  tanqitam  exafte  inventa,accipiat  Letfor  tan - 

quam  difta  Problematice.  To  which  you  fay  thus,  we  are  wont  in  Geometry  to  call  [ome  P ro¬ 
ll  z  portions 
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pofitionsTbeoremes ,  others  problems ,  of  which  a  Theoremeis  that  wherein  fome  ajfcr- 
tion  is  frepou.  need  to  be  proved,  a  Problcme  that  wherein  form  thing  is  commanded  to  be  done. 
Do  ypu  mean  to  be  done,  and  not  proved  ?  By  your  favour ,  a  Problcme  in  all  ancient  writers 
Signifies  no  more  but  a  Proportion  uttered, to  the  end  to  have  it  by  them  to  whom  it  is  uttered, 
examined  whether  it  be  true  or  not  true  ,  taifable  or  not  faifable  }  and  differs  not  amongft  Geo¬ 
metricians  from  a  Theoreme ,  but  in  the  manner  of  Propounding.  For  this  Popofitlcn,  To 
mafean  equilateral l  Triangle,  fo  propounded  they  call  a  Problem.  B  it  if  propounded  thus. 
If  upon  the  ends  of  aftraight  Line  given  be  deferibed  two  Circles,  whofe  Radius  is  the  fame 
ftruight  Line,  and  there  be  drawn  from  the  intcrfcclion  of  the  Circles  to  their  two  Centers, 
two  ihaight  Lines,  there  will  be  made  an  equilateral  Triangle,  then  they  call  it  a  Theorems  j 
and  yetthe  Propofition  is  the  lame.  Therefore  thefe  words  Accipiat  Leclor  tanquam  diefa  Pro- 
blcmati  cej[, dgnifa  plainly  this,  that  I  would  have  the  Reader,  take  for  p;opoundedto  him  to 
examine,  whether  from  my  conftruwlion  the  Quadrature  of  the  Circle  can  be  truly  interred  or 
net  j  and  this  is  not  to  bid  him  fas  you  interpret  it)  to  fquare  the  Circle.  And  if  you  believe 
that  Problematicci  homines  probably,  you  have  been  very  negligent  in  obferving  the  fenfe  of  the 
antient  Greek  Philofophers  in  the  word  P robleme.  Therefore  your  Solemn:  i  n  Geometria,  &c. 
is  nothing  to  the  pu.pofe  >  nor  had  it  been  though  you  had  ipoken  more  properly,  and  faid  So- 
lent  ,  leav  ing  out  yourfclves. 

My  firft  Article  hath  this  Title,  from  a  Falfe  [uppofition,  a  falfe  Quadrature  of  the  Circle. 
Seeing  therefore  you  were  refoived  to  Shew  where  I  erred,  you  Should  have  proved  cither  that  the 
Suppofiticnjj  ,vas  true,  and  the  Conclufionlalfely  inferred,  or  contrarily  that  though  the  Suppc- 
fition  be  falie,  yet  the  Conclusion  is  true ;  forelfeyou  objeft  nothing  to  my  Geometry,  but 
only  to  my  Judgement,  in  thinking  fit  to  publilh  it which  neverthelefs  you  cannot  juftly  do, 
feeing  it  was  likely  to  give  occafion  to  ingenuous  men  ft hef  pra&ife  of  it  being  fo  accurate  to 
fenfe)  to  inquire  wherein  the  Fallacy  did  confilh  And  tor  the  Probleme  as  it  was  firft  printed, 
but  never  publifhei  ,  and  confequently  ought  to  have  pafled  for  a  private  paper  ftoln  out  of  my 
ftudy,  your  publique  objecting  againft  it, (in  the  opinion  oi  all  men  that  have  converfedfo 
much  with  honeft  company  as  to  know  what  belongs  tocivill  conversation,)  was  fufficiently  bar¬ 
barous  m Divines  And  feeing  you  knew  I  had  rejected  that  Propofition,  it  was  but  a  poor  Am¬ 
bition  to  take  wing  as  you  thought  to  do,  like  Beetles  fromjny  egeftions.  But  let  that  be  as  it 
will,  you  will  think  ftrange  now  I  Ihould  relume, and  make  goodf at  lead  againft  your  objection) 
that  very  fame  Propofition.  So  much  of  the  Figure  as  is  needful!  you  will  finde  noted  with  the 
feme  letters,  and  placed  at  the  end  of  this  f  Leffon.  Whetein  let  B  I,  be  an  Arch  not  greater 
then  the  Radius  of  the  Circle,  and  divided  into  four  equall  parts,  in  L,  N,  O.  D  aw  S.N,  the 
Sine  of  the  Arch  B  N,  and  produce  it  to  T,  io  as  S  T  be  dcuble  to  S  N,  that  is,  equall  to  the 
Chord  B I.  Draw  likew  iie  a  L,  the  Sine  of  the  Arch  B  L,  and  produce  it  to  c ,  fo  as  a  c  be  qua¬ 
druple  to  a  L,  that  is,  equall  to  the  two  Chords  B  N,  Nl.  Upon  the  Center  N  with  theK.it- 
dijis  N  I,  draw  the  Arch  I  d,  cutting  BU  the  Tangent  in  d.  Then  w-il  BN  produced  cut  the 
Arch  I  d,  in  the  mid#  at  0.  In  the  Line  B  S  produced  take  S  h,  equall  to  B  S  j  then  draw  and 
produce  h  N,  and  it  will  fall  on  the  Point  d.  And  B  d,  S  T,  will  be  equall ;  and  d  T  joyned 
and  produced  will  fall  upon  0,  the  mid  if  of  the  Arch  Id.  Joyn  I  T,  and  produce  it  to  the 
Tangent  Bll  in  U.  I  fay,  that  the  ihaight  Line  I  T  U  Shall  pals  through  c.  For  feeing  BS> 

S  h,  are  equall,  and  the  Angle  at  S  a  right  Angle,  the  ihaight  Lines  BN,  and^N,  arealfo 
equall,  and  the  Triangles  BN  b,  d  N  0  like  and  equall  5  and  the  Lines  d  T,  T  0  equall.  Drew 
g  i  Parallel  to  d  U,  cutting  I  U  in  /  ,  and  the  Triangles  d  Tv,  0  T  /  will  alio  be  like  and  equal. 
Produce  S  T  to  the  Arch  do  I  in  e,  and  produce  it  further  to  /,  fo  that  the  Line  e  f  be  equall  to 
Tej  and  then  S/ will  be  equall  to  ac.  Therefore/  c  joyned  will  be  Parallel  to  B  S.  In  cf 
produced  take  /  g  equall  toe  f',  and  drawg  m  Parallel  to  d  U,  cutting  I U  in  m,  and  d  0  in  n  ; 
and  let  the  interaction  of  the  two  Lines  a  c  and  d  0  be  in  r  ',  which  being  done,  the  Triangles 
mn  T,  r  c.  T  will  be  like  and  equall.  Therefore  m  n  and  r  c  are  equall  J  and  confequently  the 
ihaight  Line  I  m  T  U  Shall  pafs  through  c.  Dividing  therefore  ac  in  the  midftatf,  andSN  , 

—  in 
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in  the  midft  at  /,  and  joymng  t  N,  L  /,  the  Lines  L  /,  t  N,  and  c  T  ptoduced  with  all  meet  i  i 
ene  and  the  fame  Point  ot  B  S  produced  3  fuppofe  at  q.  Therefore  the  Point  q  being  given  by 
the  two  known  Points  T  and  I,  the  Lines  drawn  from  g  through  equall  parts  of  the  Sine  of  the 
Arcli  B I3  for  example  through  the  Points  P?  R,  of  the  Sine  M  I, 11  all  cut  oft’  equal'  Ar¬ 
ches,  asBL,  LNj  NO,OI.  And  this  is  enough  to  makegood  that  Prcbieme,  as  toyour 
obje&ion. 

The  ftraRht  Line  therefore  B  U  for  any  thing  you  have  Paid  is  proved  equall  to  the  A  ch  B  I, 
and  the  divihon  cf  any  Angle  given  into  any  proportion  given, the  Quadrature  of  any  Sedor,and 
the  Ccnftrudion  of  any  equilaterali  Polygon  is  alio  given.  And  though  in  this  alfo  1  lhould  have 
erred,  yet  it  cannot  be  denyed  but  that  I  have  ufed  a  move  natural,a  mote  Geometrical, and  a  more 
pe  ipicuous  method  in  theffearch  of  tbisfo  difficult  a  Prcbieme,  then  you  have  done  in  your  A- 
rithmcticalnfinitorum  For  though  it  be  true  that  tie  aggregate  of  all  the  mean  Proportionals  be¬ 
tween  the  Radius  together  with  an  infinitely  little  part  ot  the  lame,  and  the  Radius  wanting  an  in¬ 
finitely  little  part  of^the  fame  3  and  again,  between  the  Radius,  together  with  two  infinitely  little 
parts,  and  the  Radius  wanting  two  infinitely  little  parts,  and  fo  on  eternally  will  be  equall  to 
the  Quadrant  (a  thing  which  every  mean  Geometrician  knew  before^  yet  it  was  abiurd  to  think 
thofe  Means  could  be  calculated  in  Numbers  by  Intcrpoling  of  a  Symbole  3  efpecially  when  you 
make  that  Symbole  to  ftand  for  a  Number  neither  true  nor  furd3  as  if  there  were  a  number 
that  could  neither  be  uttered  in  words ,  nor  not  be  uttered  in  words.  For  what  elfeis  furd} 
but  that  which  cannot  be  fpoken  5* 

To  the  fifth  Article  ( though  your  dilcourfe  be  longj  you  object  but  two  things.  One  is, 
that  Whet  cm  the  Spirall  of  Archimedes  u  made  of  two  Motions ,  one  jiraigbt,  the  ether  cir¬ 
cular  ,  both  uniform ,  I  taking  the  Motion  compounded  of  them  both  for  one  of  thofe  that  are 
compounded ,  conclude  faljely,  that  the  generation  of  the  Spirall  is  l i^e  to  the  generation  of 
the  Parabola.  What  heed  you  ufe  to  take  in  your  reprehenfions,  appears  meft  manifeftly  in  this 
objection.  For  I  fay  in  that  demonftration  of  mine  that  the  velocity  of  the  point  Ain  deferi - 
bingthe  Spirall,  encreafcth  continually  in  Proportion  to  the  Times.  For  feeing  it  goes  on 
uniformly  in  the  Semidiameter,  it  is  impoffible  it  ftiould  not  pafs  into  greater  and  greater  Cir¬ 
cles  proportionally  to  the  Times  3  and  confequently  it  muff  have  a  fwirter  and  hvitter  Motion 
circular,  to  be  compounded  w  ith  the  uniform  Motion  in  every  Point  of  the  Radius  as  it  turn¬ 
ed  about.  This  objection  therefore  is  nothing  but  an  effect  of  a  Will  ('without  cauiej  to  con- 
tradid. 

The  other  objedion  is  that  Granting  all  to  be  true  hitherto,  yet  bccaufe  it  depends  upon  the 
jindingof  a  Jiraigbt  Line  equall  to  aParabolicall  Line  in  the  18  Ch  apt  er  where  I  was  deceiv¬ 
ed,  I  am  alfo  .deceived  here.  True.  But  bccaufe  in  the  18  Chapter  of  this  Englifh  Edition 
X  have  found  a  ftraight  Line  equall  to  a  Parabolicall  Line,  I  have  alio  found  affr  sight  Line 
equall  to  the  Spirall  Line  of  Archimedes.  I  muff;  here  put  you  in  minde  that  by  thele  words  ia 
your  objections  to  the  fifth  Article  at  your  Number  i,  d^uatenus  verum  eft,  .(Ac.  we  have 
demonflratedProp.iOyiiyii.  Arithmct.  Injinit.  you  make  it  appear  that  you  thought  your 
Spirall  ("made  of  Arches  or  CircldQ  was  the  true  Spirall  of  Archimedes  5  which  is  Lily  as  ab¬ 
iurd  as  the  Quadrature  of  fofcpb  Sculigcr,  whole  Geometry  you  fo  much  defpife. 

To  the  lixth  Article  which  is  a  Digreflion  concerning  the  Analytiques  of  Geomet.ici- 
a  ^s,  you  deny  that  the  Efficient  caufc  of  the  Conftruftien  ought  to  be  contained  in  the  l)e- 
monjiration.  As  if  any  Problems  could  be  known  to  be  truly  done,  otherwiie  then  by  knowing 
firft  how,  that  is  to  fay,  by  what  Efficient  Caufe,  and  in  what  manner  it  is  to  be  done.  What¬ 
soever  is  done  without  that  knowledge,  cannot  be  demonftrated  to  be  done  3  as  you  iee  in 
~yojr  computation  of  the  Parabola,  and  P  aruboloeides ,  in  your  A  rithmetica  Injhii- 

torum.  '  , 

And  whereas  I  faid  that  The  ends  of  all  jiraigbt  Lines  drawn  from  a  ftra-ght  Line,  and 
faffing  through  one  and  the  fame  Point,  if  their  parts  be  Proportionally  Jballbe  in  ajhatght 
Line  3  is  true  and  accurate 3  as  alfo  If  they  begin  in  the  Circumference  of  a  Circle,  they  Ji?all 
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f tlfo  be  in  the  CirMnfcrence  of  another  Circle.  And  fo  is  this,  If  the  Proportion  be  dupli¬ 
cate,  they  flail  be  in  a  Parabola.  All  this  I  fay  is  true  and  accurately  fpoken.  But  this  was  no 
place  for  the  demonftration  of  it.  Others  have  done  it.  And  I  perceive  by  that  you  put  in  by 
Parenthefi s  (intcllign credo  inter  dim  Peripherie  concentric  w)  that  you  underftand  not 
what  I  mean. 

Hitherto  reach  your  objections  to  my  Geometry.  For  the  reft  of  your  Book,  it  contain- 
eth  nothing  but  a  collection  of  lies,  wherewith  you  do  what  you  can,  to  extenuate  as  vulgar, 
and  diigrace  as  falfe,  that  which  toiloweth,  and  to  which  you  have  made  no  fpeciall  ob¬ 
jection. 

I  (hall  therefore  only  add  in  this  place  concerning  your  Analytic a  ptrPote fates,  that  it  is  no 
Art.  For  the  Rule,  both  in  Mr.  Ougtbred,  and  in  Ves  Cartes  is  this,  }Vhen  a  Problems 
or  QuejUon  it  propounded,  fuppofe  the  thing  required  done, and  then  uftng  a  fit  ratiocination, 
put  A  or  fome  other  vorvcllfor  the  magnitude  f  ought.  How  is  a  man  the  better  for  this  Rule 
without  another  rule.  Howto  hjiow  when  the  ratiocination  fVj^Therc  may  therefore  be  in  this 
kind  of  Analyfis  more  or  lei’s  naturall  prudence,  according  as  the  Analyft  is  more  or  lefs  wilf, 
or  as  one  man  in  chuting  of  the  unknown  Quantity  with  which  he  will  begin,  or  in  chn- 
•  fmg  the  way  of  the  conlequences  which  he  will  draw  from  the  Hypothecs,  may  have  better  luck 
then  another.  But  this  is  nothing  to  Art.  A  man  may  fometimes  ipend  a  whole  day  in  deri¬ 
ving  of  confequences  in  yain  ,  and  perhaps  another  timefolve  the  fame  Probleme  in  a  few 
minutes. 

I  ihallaifoadd,  that  Symboles  though  they  fhorten  the  writing,  yet  they  do  not  make  the 
Reader  underftand  it  foomr  then  if  it  were  written  in  words.  For  the  conception  of  the  Lines 
and  Figures  (without  which  a  man  learneth  nothing)  muft  proceed  from  words,  either  fpoken 
or  thought  upon.  So  that  there  is  a  double  labour  of  the  mind,  one  to  reduce  your  Symboles 
to  words  (which  are  alfo  Symboles )  another  to  attend  to  the  Ideas  which  they  hgnifie.  Befides, 
if  you  but  conlider  how  none  of  the  Antientsever  ufed  any  of  them  in  their  publifhed  demon* 
fixations  of  Geometry,  nor  in  their  Books  of  Arithmetique,  more  then  for  the  Roof  ex  and 
Poteflates  themfelves  5  and  how  bad  fuccefs  you  have  had  your  felf  in  the  unskilfull  ufing  of 
them,  you  will  not,  I  think}  for  the  future  be  fo  much  in  love  with  them  as  to  demonftrate  by 
them  that  firft  part  youpiomife  of  your  Opera  Matbemdticd.  In  which  if  you  make  not 
amends  for  that  which  you  have  already  publifhed,  you  will  much  difgrace  thofe  Mathematici¬ 
ans  you  addrefs  your  Epiftles  to,  or  otherwife  have  commended  3  as  alfo  the  Univerfities  ('as  to 
this  kinde  of  Learning)  in  the  fight  of  learned  men  beyond  Sea.  And  thus  having  examined 
yourpanierof  Mathematiques,  and  finding  in  it  no  knowledge  neither  of  Quantity,  nor  of 
meafure,  nor  of  Proportion,  nor  of  Time,  nor  of  Motion,  nor  of  any  thing  ,  but  only  of 
certain  Characters,  as  if  a  Hen  had  been  feraping  there  3  I  take  out  my  hand  again,  to  put  it 
in  to  your  other  panier  of  Theology,  and  good  Manners.  In  the  mean  time  I  will  truft 
the  objections  made  by  you  the  Aftroncmer  (wherein  there  is  neither  clofe  rcafoning,  nor 
good  ftile ,  nor  lharpnefs  of  wit,  to  impofe  upon  any  man )  to  the  diferetion  of  all  forts 
of  Readers.  '  '  . 
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Of  Manners. 

To  the  fame  egregious  Profeffors  of  the  Ma 

thematicks  in*the  Utuvcriity  of  Oxford • 


Lesson  VI. 

'  T  Avin<*  in  the  precedent  Leflons  maintained  the  Truth  of  my  Gscmetry,  and  fuflicicnt 
4  ly  made  appal,  that  your  cbjed  ions  againft  it  are  but  fo  many 
.u  •  proceeding  from  mifunderftanding  of  the  Povpofitions  you  ha\e  rea  3 

other  Matters  of  Geometry  j  I  leave  it  to  your  corXideration  to  whom  belong  ^accorc  mg  y 
ownfentence)  the  unhandiome  attributes  you  fo  often  give  me  upon  luPP.°^;f  ’  ^ 

vo  v  f ‘Ives  are  in  the  right,  andlmiftakenj  and  come  now  to  purge  my  elf  -  ,  | . 
LalfedonfS  corlfem  my  Manners.  It  cannot  be  espefted  there  frould  be  much  Serene 
of  any  kindeina  man  that  wanteth  Judgement;  nor  Judgement  in  a  man  t  tat  no  ^ 

the  Manners  due  to  a  publique  dictation  in  writing;  wlterem  the ‘C0PC  Xvhhoever  Ldded 

of  contumely,  ei  herdireffly,  or  j Is  want  of  Chanty,  and u„crvd,  unUsrt 
be  done  by  way  ot  Reddition  horn  him  that  is  hill:  pi  a/okea  to  it.  I-./  between  a 

Reddition;  for  fo  was  the  Judgement  given  by  the  Emperor  lefptfur, in ^  q  -  ^  ^ 

Senator  and  a  Knight  of  Rome  which  had  given  him  ill  language.  For  when  the  JUti., 


true  or  falie. 
c-e  to  open 


toUn  diferace  be  trr 

For  evil!  words  by  all  men  of  undetftanding  are  taken  tor  a  utliar.ee,  and  acha-lc 
war.  lint  that  you  Ihculi  have  Moved  fo  much,  who  arc  yet  in  your  mothers  bdly,v.as  no. 

thing  to  be'much  expected. 

The  faults  in  Manners  ycu  lay  to.my  charge,  are  thefe,  1.  cor.ee,  t. 

M  .  ,  .i  .i  .a. _ r _ i.  +  tn  iiiF+.itrv  ? 


That  I  will  be 


neretore  i  mint  a:>  wen  *.»  ecu,  - - . o  _  .  , 

on  which  you  build  Vcur  Accretion.  Which  grounds  (feeing  you  arc 
Zconveia.ion)  muft  be  cither  in  my  publiffced  writings,  or  repot  reo  ~  .HLJt  r 
and  without  fufpition  of  imereftin  reporting  it.  As  tor  my /l.j-iotnii  -  <  :  '  ’ '  . 

frail  tinde  no  fuch  matter  in  my  writings  1  hat  which  you- alleaogc  hom  .  "  ( 

the  F.piiile  Dedicatory  1  fay  of  my  Bock  *  Corf  ore,  Though  n  bt  httlc.j*  u  *  W  « 
if  good  my  go  for  great,  great  enough.  When  amanpieLming  a  ^ 
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betters,  adorneth  it  the  beft  he  can  to  make  it  the  more  acceptable  ;  he  that  thinks  this  to  be 
OJten tatton,  and  [cLf-co ncei *,  is  little  ver fed  in  the  common  actions  of  humane  life.  And  in 
the  lame  Epiitle  where  I  fay  of  Civill  Philofophy,  it  U  no  antienter  then  my  Booh  de  Civc’s 
theie  words  are^dded,  I  jay  it  provoked,  and  that  my  detractors  may  fee  they  lo[e  their  labour „ 
Bat  that  which  is  truly  faid,  and  upon  provocation,  is  not  boalting,  but  derence.  A  flibrt  fum 
Ci  that  Book  of  mine,  now  publiquely  in  French,  done’by  a  Gentleman  I  never  faw,  carrieth 
tru.  Bitle  ol  Etbiqw  s  demonjtrated.  The  B ook  it  lelf  tranflated  into  French  hath  not  onelv  a 
great  teftnnony  from  the  Tranilator  S erberius,  but  alfo  from  Gaffendu* ,  and  Merfennus,  who 
being  noth  of  the  Roman  Religion  hadnocaule  topraife  it,  or  the  Divines  of  England!  a/e 
no  caufe  to  hnde  fault  with  it.^  Behdes,  yoa  know  that  the  Doctrine  therein  contained  is  °ene- 
raily  received  by  ali  but  thole  of  the  Clergy,  who  think  their  interelf  concerned  in  bein' 
maue  Uioordinate  to  the  Civil  Power,  whole  telfimonies  therefore  are  invalide.  Why  there- 
lorv.il  I  commend  it  alio  againlf  them  tiiat  difpraife  it  publiqudy,  do  you  call  it  boaftim*  ? 
Ton  have  heard  ('you  lay)  that  I  had promifed  the  Quadrature  of  the  Circle ,  &c.  You  heard 
then  that  which  was  not  true.  I  have  been  asked  foinetimes,  by  fuchasfaw  the  Figure  before 
me,  what  I  was  doing,  and  I  was  not  afraid  to  lay  I  was  feeking  for  the  folution  of^hat  Pro- 
bicme,  but  not  tiiat  1  had  done  it.  And  afterwards  being  asked  of  the  fuccefs,  I  have  faid  ,  I 
thought  it  uone.  This  is  not  boafting  ;  and  yet  it  was  enough,  when  told  again,  to  make  a 
fool  beueve  twasboalfing.  But  you  the  Alfronomer  in  the  Epiftle  before  your  Philofcphicall 
Eiiay,  lay  you  had  a  great  expectation  of  my  VhilofbphicaU ,  and  Mathematical  wor\s}  be¬ 
fore  t?c).  rverepublijhcd.  It  maybe  fo.  Is  that  my  fault  ?  can  a  man  raife  a  great  expe&ati- 
on  ol  himlelt  by  boaiting  ?  It  he  could,  neither  of  you  would  be  long  before  you  railed  it  of 
your  ldv  cs  5  fa ving  that  what  you  have  already  publifhed,  has  made  it  now  too  late.  For  I 
verily  believe  there  was  never  feen  worfe  reafoning  then  in  that  Philoiophicall  Eiiay  5  which  any 
judicious  Reader  would  believe  proceeded  from  a  Prevaricator,  rather  then  from  a  man  that 
believed  himlelt;  ncr  woile  Principles,  then  thofe  in  your  Books  of  Geometry.  The  ex¬ 
pectation  of  that  which  ihoula  be  wiitten  by  me,  was  raifed  partly  by  the  Cogitata  Fhyfieo- 
Matbematnaof  MerfcnnuS)^  wherein  I  am  oiten  named  with  honour;  and  partly  by  others 
witii  whom  I  then  con  veiled  in  Pari*,  without  any  olfentation.  That  no  man  has  a 

great  expectation  ol  any  thing  that  fliall  proceed  from  either  of  you  two,  lain  content  to 
let  it  be  your  praife. 

Another  Argument  of  my  felf-eonceit  y  you  take  from  my  contempt  of  the  writers  of  Me- 
tapny  K]ues  and  School-Divinity.  Il  that  be  a  fign  of  felf-conceit,  I  tjiuft  confefs  I  am  guilty  ; 
ana  ll  your  Geometry  had  then  been  publifhed,  I  had  contemned  that  as  much.  But  yet  I 
cannot  ice  the  conlequence  (unlels  yon  lend  me  your  better  Logique^  from  defpifinainfignifi - 
cant  and  ab fur d  language  to  fclf-conceit. 

And  again,  in  your  V indicia  Academiarum,  you  put  for  boalfing,  that  in  my  Leviathan 
Pag.  1 80.  I  would  have  that  Booh  by  entire  Soveraignty  impofed  upon  the  Mnivcrfities  5  and 
in  my  Review  Pag.  395.  1  hat  I  fay  ol  my  Leviathan,  I  thinly  it  m  y  be  profitably  printed9 
and  more  profitaol)  taught  inthelXniverfity.  The  cauie  of  my  writing  that  Book,  was  the 
coniideration  of  what  tire  Miniflers  before,  and  in  the  beginning  of  the  Civill  VVar,  by  their 
preaching  and  writing  did  contribute  thereunto.  Which  I  faw  not  onely  to  tend  to  the  Abate¬ 
ment  of  the  then  Civil!  Power,  but  alfo  to  the  gaining  of  as  much  thereof  as  they  could  (as  did 
ofttrwards  more  plainly  appear)  unto  themfelves.  I  faw  alfo  that  thoie  Minifters,  and  many 
other  Gentlemen  who  were  ol  tiieir  Opinion,  brought  their  Doctrines  againft  the  Civill  Power 
hom  their  Studies  in  the  Universities.  Seeing  theierore  that  fo  much  as  could  be  contributed 
to  the  Peace  of  our  Country,  and  thefettlementoi  Soveraign  Power  without  any  Army,  muft 
proceed  from  Teaching;  Ihadreafonto  wifli,  that  Civill  Doctrine  were  truly  taught  in  the 
Uni  verities.  And  if  i  had  not  thought  that  mine  was  fuch,  I  had  never  written  it.  °And  ha¬ 
ving  written  it,  il  I  hsd  not  recommended  it  to  iuch  as  had  the  Power  to  caufe  it  to  be  taught, 
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hath  trained  the  minus  or  a  tnouiajia  vjcuu  u»w»  ■  xhi«  therefore  was  no  V3ntln2» 

vernment,  which  otherwise  would  have  wavere  in  t  at  °j  '  ^  ^ b*‘ye  conGJcr?d?  that  this 
but  a  ncceflary  part  of  thebufinefsl  took  in  hand,  i  £?  •  r v  ^;v;i|  Which 

wasfaidht theclofe of  that  part  of  W**$**g^^  k«!£ 
pan  if  you  the  Afconotnet,  that _now  think  IX  col4,nt,  nor  Ingenuous-  But 

=^H“xSl  “  ri4^‘ -  ggHtt  m 

phy  are  carried  sway  with  J&  drill  fufttm  »Ul 

off  your  atpetfions  of  fenumn  >  , 

to  my  di&ates?  and  that  Jar  dvanangshc  r  p  ,«f  ■  placed  before  the  Vindim  Academic 

mrt\t^irXv  laS^^nS^i^top-Kantupon. 

;  SSS*  2X7  &  m  forty  that  N  S  to.  km 

ft&fSST 

{?  m  teTK»« believe  it, l«  «  be  fo ,  and  (as  it  H.UWy) 
has  beftowd  ^vl&t0^e*  toVntlini  At  which  time  (fox  the  reputation?^  imhlld  gotten 
riot'  long after  my  tetux  .  I  prsfefled  to  love  Phibicpby  and  Mathem?ti^KSj  *a$5.tQ 

hemftlves.1  fe  now  ir  hath  fc  1 Jk 

f'VHI  btsueht  (he  fayes)  to  that  moJUH  1  and;CWW4oW  iW-  D»  «•<% 

TteCW*  bSsSW hi* Cw  tf  «o W v«y  MOfe** 

'*t^«wc»Sp^tb* Citcata Jaotsf rtnf.»<>9d|'’*Wi©««t«U^ CrtltlV‘‘'>  ''“1'!^:. 
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other  difficult  Joints  of  natural!  Philofophy.  And  iflreivrd  had  any  thing  in  him  but  com* 
man  Had  childith  learning*  he  could  have  (hewed  it  no  where  more  to  his  advantage,  then  be¬ 
fore  him  that  Wes  lo  great  a  Judge  of  fuch  matters.  But  what  did  he?  That  precious  time 
('which  was  but  little,  becaule  he  was  to  depart  again  prefently  for  Flinders )  he  bellowed 
wholly  in  v  enting  his  own  childilh  Opinions,  not  inhering  the  Dodor  fcarceto  fpeakj  loling 
thereby  the  benefit  he  came  for,  and  dilcovering  that  he  came  not  to  hear  what  others  could 
lay,  but  to  ihow  to  others  how  learned  he  washimfclf  already.  Why  elfc  did  he  take  lo  little 
time,  and  lo  mifpend  it  ?  Or  why  returned  he  not  again  ?  But  when  he  had  talked  away  his 
time  ,  and  found  ( though  patiently  and  civilly  heard )  he  was  not  much  admired,  he  took  occa- 
fion  ( writing  againft  me )  to  be  revenged  of  Dr.  Harvey ,  by  lleighting  his  learning  publiquelyS 
and  tels  me  that  his  learning  was  onely  Experiments, which  he  fayes  I  fay  have  no  more  certainty 
then  Civil  Hiilories.  Which  is  falie.  My  words  are  ,  Ante  bos  nihil  ccrti  in  Phyfica  crxt 
trotter  Experiment a  cuiq3fua3  &1  Hijlorias  Naturales}  fitamen  &-  ha  dicenda  certa  fint ,  qua 
Civilibus  Hijloriis  ccniores  non  [uni.  Where  I  except  expcefsly  from  uncertainty  the  Expe¬ 
riments  that  every  man  rnaketh  to  himfelfr  But  you  lee  the  nere  cut,  by  which  vain  Gloiy  join¬ 
ed  with  Ignorance  pafieth  quickly  over  to  Envy  and  Contumely. 

Thus  it  feerhs  by  your  own  confeflion  I  was  ufeti  by  U  index.  He  comes  with  fome  of  my  ac¬ 
quaintance  in  a  Vifrt.  What  he  faid  I  know  not,  but  if  he  difeoirrfed  then,  as  in  his  Philofo- 
phicall  Ellay  he  writeth  ,  I  will  be  bold  to  fay  of  my  felf,  I  was  fo  far  from  morolity,  or  ( to  ufe 
his  Phrafe)from  being  tctricall,  as  I  may  very  well  have  a  good  opinion  of  my  own  patience. 
And  if  there  palled  between  us  the  dilcourfe  you  mention  in  your  Elcnchus ,  Pag*.  116.  it  was 
an  incivility  in  him  fo  great,  that  without  great  civility  I  could  not  have  abftmned  from  bidding 
him  be  gene.  That  which  palled  between  us,  you  fay  was  this.  I  complained  that  whereat  I 
male  Scnfe3  nothing  but  a  perception  of  Motion  tn  the  Organ ,  nevertheless  the  Philofophy 
Schools  through  all  Europe  led  by  the  Text  of  Aiiftotle,fe4c/?  another  J)oftrin3namely3that  S  en- 
fition  is  perjormed  by  Species.  This  is  a  little  miftaken.  For  I  do  glory,  not  complain,  that 
whereas  all  the  UnivCilities  of  Europe  hold  Senfation  to  proccede  from  Species ,  I  hold  it  to  be  a 
perception  of  Motion  in  the  Organ.  The  anfwer  of  Vindcx ,  you  fay,  was,  That  the  other  Hy~ 
pothejis ,  whereby  Sehfc  wot  explicated  by  the  Principles  of  Motion ,  was  commonly  admitted 
here  before  my  Boo^came  out,  as  having  been  Sufficiently  delivered  by  Des  Cartes,  Gallendus 
Sir  Kenelme  Digby  before  I  bal  publijhed  anything  in  this  hjnde.  This  then,  itfeems, 
was  it  that  made  me  angry.  Truly  I  remember  not  any  angry  word  that  ever  I  uttered  in  all  my 
life  to  any  man  that  came  to  lee  me,  though  fome  of  them  have  troubled  ine  with  very  imperti¬ 
nent  dilcourfe  j  and  with  thole  that  argued  with  me,  How  mpertinenrly  f  ^vcr,I  alwayes  thought 
it  more  civility  to  be  iomewhat  eatnell  in  the  defence  ol  my  opinion,  then  by  oblfinate  and 
idled ed  tilence  to  let  them  fee  I  contemned  them,  or  heaikncd  not  to  what  they  laid.  If  I  were 
earned  in  making  good,  that  the  manner  of  Senfation  by  fuch  Motion  as  I  had  explicated  in 
my  Leviathan,  is  in  none  of  the  Authors  by  him  named,  it  w  as  not  Anger,  but  a  care  of  not 
©(lending  him,  with  any  ligne  of  the  contempt  which  his  difeourfe  defer ved.  But  it  was  Inci¬ 
vility  in  him  to  make  ufe  of  a  Vifit,  which  all  men  take  for  a  profeflion  of  Friendihjp,  to  tell  me 
that  that  which  1  had  already  publilhed  for  my  own,  was  found  before  by  Des  Cartes3  Gaffen - 
Ay$3  and  Sir  I fynelmc  Vigby.  B  at  let  any  man  read  Des  Qartes ,  he  (hall  Hnde,  that  he  attri- 
buteth  no  Motion  at  all  to  the  objed  of  feme,  but  an  inclination  to  adion,  which  inclination 
no  man  can  imagine  what  it  meaneth.And  for  Gajfendus3  and  S.  %enelmcDtgby3  it  is  manifeft 
by  their  writings,  that  their  opinions  are  not  diff.  *mt  from  that  of  Epicurus ,  which  is  very  diffe¬ 
rent  from  mine.  Or  if  thek  two,  or  any  of  thofe  I  converted  with  at  Par  if ,  had  prevented  me 
in  pubiiihing  my  own  Dodrine,  yet  fnce  it  was  there  known,  and  declared  for  mine  by  Mcr- 
fennus  in  the  Preface  to  hisBalliftica  (ol  which  the  three  firft  leaves  are  imployed  wholly  in  the 
fating  fa  n  of  my  opinion  concerning  fenfe,  and  the  reft  of  the  faculties  of  the  Soul)  they 
aotthadoie  tobefaid  tob&ve  found  it  out  before  me.  And  coafequendy  this  anfwer 

which 
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which  you  fay  was  given  me  by  ? index  was  noting  elfe  but  Untruth  and  Envy  i  and  fbccau  § 
it  was  done  by  way  of  Vifn)  Incivility,  But  you  have  not  allcadged,  nor  can  allcadge  any  words 
pf  mine,  from  which  can  be  drawn  that  X  am  fo  angry  as  you  fay  I  am  with  thole  that  fubmit 
not  to  my  Dictates.  Though  the  difcipline  of  the  Univerhty  be  never  fo  good  i  yet  certainly 
this  behavour  of  yours  and  his  are  no  good  Arguments  to  make  it  thought  fo,  Rat  you  the  Pro 
feiibr  of  Geometry,  that  out  of  my  words  fpokenagainft  Vindcx  in  my  io  Chapter,  argue  tny 
antrry  humour,  do  juft  as  well,  as  when  (in  your  Antbmztica  Inf  nit.  turn)  hem  the  continual! 
iuaeafe  of  the  excels  ofthe  row  of  Squares  above  the  third  part  of  the  aggregate  of  tbegreahU* 
you  conclude  they  (hall  at  left  be  cquall  to  it,  For  though  you  knew  that  Vi  ndex  had  given 
me  fitft  the  worft  words  that  polfibly  can  be  given,  yet  you  would  have  that  return  of  mine  to  be 
>  Demonftr3tion  of  an  angry  humour  5  not  then  knowing  what  I  told  you  even  now  m the  be* 
inning  of  this  Lcflbn,  of  the  fentence  given  by  Vefpafm,  But  to  this  Point  X  lhad  fpcak  again 

'  Vour  third  Accufat ion  is.  That  I  bad  my  doffrinc  of  Vifton,  which  I  pretend  to  be  my  own* 
out  of  papers  which  J  had  along  time  in  my  hands  of  Mr.  Warners.  I  never  had  fight  of  any  ot 
j Ay. Warn,  papers  in  all  my  life  butthat  of  Vifion  by  Refraction  (which  by  his  approbation  l  car* 
ryed  with  me  to  Paris,  and  caufed  it  to  be  printed  under  his  own  name,  at  the  end  of  Merjcnp 
nVhi sCogitataPbyfi  -^Mathematica  3  which  you  may  have  there  feenj  an i  another  Treaute 
of  the  Proportions  of  Alloy  in  Gold  and  Silver  coine  ^  which  is  nothing  to  the  prefent  purpole. 

In  all  my  converfarion  wiih  him ,  I  never  heard  him.fpeak  of  any  thing  he  had  written,  or  was 
wvitinJ  %  Venicillo  optico ,  And  it  was  from  me  tha  t  hefirft  heard  it  mentioned  that  Light 
and  Colour  were  but  Fancy.  Which  he  imfraced  prefemly  as  a  truth,  and  told  me  it  would  re¬ 
move  a  rub  he  was  then  come  to  in  tbediicoyery  of  the  place  of  the  Image.  H  after  my  going 
hence  he  made  any  ule  of  it  ( though, he  had  it  bom  me,  and  not  I  from  him)  it  was  well  d  me. 
Rut  wherefoevet  voufinde  tny  Principles,  make  ufe  of  them,  if  you  can,  to  dqmonltratc  all  the 
Symptomes  of  Vifion  $  and  I  will  do  ( or  rather  have  done  and  mean  to  publiib)  the  fame  J  anu 
let  it  be  judged  by  thdt,  whether  thofe  Principles  be  of  mine,  or  other  mens  invention.  1 

give  you  time  enough,  and  this  advantage  belidesa  that  much  of  my  OWfies  hath  been  pri¬ 
vately  read  W  others,  For  I  never  refuted  to  lend  my  papers  to  my  friends ,  as  knowing  it  to  be 
H  thing  of  no  prejudice  to  the  advancement  of  Philolophy,  though  it  be  (as  I  have  iound  it 
(ince)tome  prejudice  to  the  advancement  of  my  own  reputation  in  thole  Sciences  j  which  repu* 

tation  I  have  alwayes  poibofed  to  the  common  benefit  of  the  ffudious,  ,  ,, 

Voulay  further  (you  the  Geometrician)  that!  had  the  Propofition  of  the  Spnall  Cine  equal, 
to  a  Parabolical!  Tine  from  Mr.  Robcrvall ,  True,  And  if  J-  had  rernembred  it,  X  would  have 
ken  alfo  his  demonftratidn,  though  if  Iliad  publish:  his,  X  would  have  luppndkd  mine,  1  was 
Comparing  in  my  thoughts  thofe  two  Lines,  Spirail  and  Parabolical^  by  the  Motions  wherewith 
they  were  defcripcd  j  and  confidcving  thole  Motions  as  uniform,  arid  the  Lines  from  the  Center 
to  the  Circumference,  not  tobe  little  Parallelograms,  but  little  Sectors,  X  law  that  to  campouna 
the  true  Motion  of  that  Point  which  deferibed  the  Spirail,  I  mult  have  one  Lin?  squall  to  half 
the  Perimeter,  the  other  equal!  to  half  the  Diameter,  But  or  all  this  l  had  not  one  word  Wntten, 
Rat  bein'7  with  Mcrfennm  and  Mr.  Rohervall  in  the  Closer  of  the  Convent, J  drew  a  Vigu.  e 
on  the  wall,  and  Mr.  RobemiU  perceiving  the  deduction  I  made,  told'  me  that  fine?  thcM-onons 
which  make  the  ParabolicaU  Line,  are  one  uniform,  the  other  accelerated,  the  Motions  i\nr 
make  the  Spirail  muft  be  fo  alio  j  VV^ich  X  prefently  acknowledger,  j  and  he  tie  nev.d;  fthom  this 
ierv  method  brought  to  Mcrfennm  the  demonft ration  of  their  equality,  A f  d  this  is  the  U  xy 
mentioned  by  M^jennm,  Prop,  Coirol.;,,  of  his  Hydraulic  J  Which  I  know  nor.  v  m  || 
mold  magnanimoufiy  interpreted  tq  you  in  my  dilgrace, 
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thtUaive.  hues'.  It  that  be  certain ,  it  is  cc.iaiji  alio  that  thefe  Seuno'ns  and  Bocks,  which 
have  been  preached  and  publilhcd  ,  both  againft  the  former  and  the  p.  elent  GoVernmerTt,  directs 
ly  or  obliquely,  were  not  made  by  fuch  Minifters  and  ethers  as  had  their  breed  inglin  the  Uni-r 
verlui  s  j  thQi^h  ail  men  know  the  contrary.  But  the  Doctrine  which  I  would  have  to  Be 
taught  tnere,  \\ hat  is  it  ?  It  is  this.  That  all  men  that  live  in  a  Common-wealth, and  receive 
protection  of  weir  lives  and  fortunes  from  the  Supreme  Governour  thereof ,  are  reciprocally 
Bound  as  far  as  they  are  able ,  aniJhdU  be  required,  to  protect  that  Governour,  Is  it,  third? 
yeu,  an  unrer. (enable  thing  to  impTe’the  teaching  of  fuch  DTkine  upon  the  Univerfities  ? 
Or  will  you  lay  they  taught  it  before,  when  you  know  that  Co  many  men  which  came  from  the 
tin:  verities  top.  each  to  the  People,  and  Co  many  others  ti.at  were  hot  Minifters  did  ftir  the 
People  up  to  rehit  the  then  Supreme  Civill  Power  ?  And  was  ft  not  truly  therefore  faid,  that; 
the  U  niverfities  receiving  their  Dilcipline  from  the  Authority  of  the  Pope,  were  the  Shops,  and 
Op  oratories  of  the  Clergy?  Though  the  Competition  of  the  Papall  and  Civill  power  beta- 
taken  now  away,  yet  the  Competition  between  the  Ecclefiafticall  and  the  Civill  power  hath 
manifeftly  enough  appeared,  very  lately.  But  neither  is  this  an  upbraiding  of  an  Univerfity 
(which  isa  Corporation  or  Body  Artificial/ but  of  particular-  men  that  deliieto  uphold  the  Au-< 
thority  of  a  Church,  as  of  a  diitindl  tiling  from  the  Common-wealth.  How  would  you  have 
exclaimed,  id  ntftead  of  recommending  my  Leviathan  to  be  taught  in  the  Univerfities,  I 
had  recommended  the  erred  mg  of  a  New  and  Lay-Univerfity,  wherein  Lay-men  lhould  have 
the  reading  of  Fhyfiqu  s  ,  Mathematic^s,  Hot  all  Pbilofophy,md  Politicos,  as  the  Clegyhave 
new  the  foie  teaching  of  Divinity?  Yet  the  thing  would  be  profitable,  and  tendmuch  to  the 
Pohfhing  of  maj  s  nature,  without  much  publique  charge.There  will  need  but  one  Houfe,  and 
tire  endowment  "of  a  few  P.cfdfions.  And  to  make  Come  learn  the  better,  it  would  do  very  well 
that  none  fhould  come  thither  Cent  by  their  Parents,  as  toaTiade  to  get  their  living  by,  but 
that  it  lhould  be  a  place  fcr  iuch  ingenuous  men,  as  being  freetodifpofe  of  their  own  time,  loVe 
1  i  uth  tor  it  fdf.  In  the  mean  time  Divinity  may  go  on  in  Oxford  and  Cambri'ge  to  furnilh 
the  P  ulpic  with  men  to  cry  down  the  CivilPower^if  they  continue  to  do  as  they  did.  If  I  had  (I 
lay  jmade  fuch  a  Motion  in  my  Leviathan, though  it  would  have  offended  the  Divines, yet  it  had 
been  no  injury.  But  his  an  injury  (you  will  fay)  to  deny  in  general  the  utility  of  the  Antient 
Schpoles,  and  to  deny  that  we  have  received  from  them  our  (Geometry.  True,  if  I  had  not 
Ipoken  diftin&Iyof  the  Schools  of  Philofophy ,  and  Laid  exprefly ,  that  the  Geometricians 
palled  n  t  then  under  the  name  cf  Philofophers  j  and  that  in  the  School  of  Plato  ("the  beftof 
the  A  ntient  Philofcphers)  none  were  received  that  were  not  already  in  fome  mealure  Geome¬ 
tricians.  Euclidc  taught  Geometry  y  but  I  never  heard  of  a  Sebt  of  Philofophers ,  called 
EuclUiaris,  cr  Alexandrians,  or  ranged  with  any  of  the.  other  Se&s,  as  Peripatetiqucs, 
Stoiques,  Academiques ,  Epicureans,  Pyrrhonians,  &c. .  But  what  is  this  to  the  Univerfities 
of  Chriftendome  ?  Or  why  arc  vve  beholding  for  Geometry  to  our  Univerfities,  more  then  to 
Grejbam  Colledge,  or  to  private  men  in  London,  Park,  and  other  places ,  which  never  taught 
or  learned  it  in  a  publique  School?  For  even  thofe  men  that  living  in  our  Univerfities  have  moft 
advanced  the  Mathematiques,  attained  their  knowledge  by  other  means  then  that  of  publique 
Lebtures,,where  few  Auditors, and  thofe  of  unequall  proficiency  cannot  make  benefit  by  one  and 
the  fame  Leflon.  And  the  true  ufe  of  publique  Profeffors ,  efpecially  in  the  Mathematiques  3 
being  to  refolve  the  Doubts,  and  Problems  (as  far  as  they  can)  of  fuch  as  come  unto  them  with 
deli  re  to  be  informed.  ,  '  ; 

That  the  Univerfities  now  are  not  regulated  by  the  Pope,  but  by.,  the  Civjll  Power, 
is  true,  a^d  well  But  where  fay  I  the  contrary  ?  And  thus  much  for  the  firft  in-, 
jurje, 
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Aaethev  (you  fay  1  is  this,  that  in  my  Leviathan  Pag.  380.  It.-Vj  The  prinapah  Sdccics 
U  n  d  for  thet'  recVrofcJJhns  of  Roman  Religion,  Roman  Law,  and  the  Art  ofMc- 
cLane.  Thinly,  that  I  fay.  Philosophy  had  no  otherwise  place  there  then  as  a  band-maid 
f,  Roman  Religion,  Fourthly ,  fincc  the  authority  of  Ariftofle  was  receive  i  there,  that  Stu¬ 
dy  is  not  proper  ly  P bilofopby  but  Arijhtdity,  Fifthly,  Tout  for  Geometry,  till  of  late  tima 
n  bad  no  place  there  at  all.  As  tor  the  feiond,  it  is  too  evident  to  be  denyed  5  the  Fdlowimps 
hav.in°  been  ail  ordained  for  thofe  Prole  dions ;  and  (living  the  Change  oir  Religion;  being  to 
yet.  Nor  hath  this  any  Riie&ion  upon  the  llniveiiities,  either  as  they  now  arc  ,  ores  tiny 
then  weiCj  feeing  it  was  not  in  their  own  power  to  endow  themfelves,  or  Loj.eccive  omer  .La,o. 
and  Diicipiine  then  their  Founder,  and  the  State  were  planed  to  ordain,  boi  the  third  3  it  -  > 
alfo.  evident.  For  all  men  know  that  none  but  of-  die  Roman  R-lkisn  had  any  Stipend  or 
preferment  in  any  llniverlity,  where  that  Religion  was  ellabiiihed ,  Mo?  not  •or  aguat  vvon*, 
in  their  Common- wealths  >  but  were  every  where  perlecutedas  Heretiques.  But  you  win  lay  ' 
the  words  in  my  Leviathan  are  not5  Philoiopuy  bad  no  place,  but  bato  no  place. .  A^e  you 
not  alhamed  to  lay  to  my  charge  a  miilake  oi  the  word  bath  tor  bad?  Which  was  cither  a  mi’ 
ftake  of  the  Printer,  or  ii  it  were  io  in  the  Copy,  it  could  be  no  other  then  the  mi  (lake  of  a  let¬ 
ter  in  the  writing,  unlefs  you  tjiink  you  can  make  men  believe  thar  after  fifty  years  being  ac¬ 
quainted  with  what  was  publiquely  p.ofeft  and  practiced  in  Oxford  and  Cambridge ,  I  knew  not 
what  Religion  they  were  of.  This  taking  of  advantage  from  the  miftake  <  f  a  word,  or  of. a 
letter  I  fade  alfo  in  the  Elenchtts ,  whe.e  for  pratendu  fe  fare  r  there  is  pnmniit  fare, 
which  you  the  Geometrician  luthciently  mumble,  miftaking  it  I  think  for  an  Anglic ifmc,  not 

for  a  fault  in  theimpreflion.  .  ...  _ 

To  the  fourth,  you  pretend,  that  men  are  not  now  fo  tied  to  An  ft  out  as  not  to  enjoy  a  hbery 
efPbilolQphifing,  though  it  were  oAoerwife  when  I  was  convex Jant  in  Mag  alert  Hall.  v\  as 
it  fo  then?  i  hen  am  i  abfolved ,  unlelsyou  can  fliew  fome  pubiique  A^t  ci  the  Unmrhty 
made  hnce  that  time  to  alter  it.  For.  it  is  not  enough  tonameiomc  few  particular  ingenuous 
men  that  ufurpe  that  Liberty  in  their  private  diicourfes,  or  (with  connivence;  m  their  pub- 
like  deputations.  And  your  Dodrine,  that  even  here  you  avow,  of  Attracted  LJjaccs, 
Immaterial  Subftances,  and  oiNunc-ftans  3  and  your  improper  language  in  uhng  the  word 
(not  as  mine,  tor  .1  have  it  no  where)  Succejpve  Eternity  j  as  alio  your  Doth  me  o  on  c  - 
Cation ,  and  your  arguing  from  naturall  realon  the  incomprehensible  Myfterics  of  Re  igmn,  a-1 
your  Malicious  Writing,  are  very  AW  Agnes,  that  you  your  Cdv.es  are  none  of  thole  which  y on 
Ly  do  freely  Pkilotophfyy  but  that  both  your  Philofophy  and  your  Language  are  uutier  ti  e 
Servitude,  not  of  the  Roman  Religion.,  hut  of  the  Ambition  of  fome  other  Doctors,..,  tiuv 
feek,  as  the  Romiih  Clergy  did,  to  draw  all  humane  learning  to  the  upholding  of  their  Power 
Eccleliafticall.  Hitherto  therefore  there  is  no  injury  done  to  the  Univeiiities.  For  the  hith:yeu 
21-antit  namely,  Thaeltillof  late  there  was  no  allowance  for  the  teaching  of  Geometry.  Bat 
leaft  you  fhould  be  thought  to  grant  me  any  thing,  you  fay,  you  the  Altronpmer ,  Gcomery 

hath  now  Cotnucbplac-  in  the  Univerlities.,  that  when  Mr.  Hobs  (hall  baucpubhjbed  bis  1  ?iu- 
fopbicall  and  Geometricall  pieces,  you affure your  felfyoujball  be  abletofindc  a  great  r.umowr 
tithe  Univerlity,  who  will  un  icrltand  as  much  or  more  of  them,  then  be  defir  ett?  they  Jnould, 
gac.But  though  this  be  true  of  the  now, yet  it  makech  nothing  againlt  my  then,  l  know  wed 
enough  that  Sir  Henry  Saviles  Ledureswere  founded  and  endowed  hnce.  Did  I  deny  wen, 
that  there  were  in  Oxford  many  gcou  Geometricians  ?  But  I  deny  now,  that  either  of  you  is  c 
the  Number.  For  my  Philofophicall  and  Geometricall  pieces,  are  pubhfhed ,  and  you  have 
underftood  onely  fo  much  in  them,  as  all  men  will  ealiiy  lee  by  your  objections  to  them, ,  anu 
by  your  own  publilhed Geometry,  that  neither  or  you  understand  any  thing  either  in  1  hiiolc- 
phy  or  in  Geometry.  And  yet  you  would  have  thole  Books  of  yours  ro  Hand  for  an  Afgumcm 
and  to  be  an  Index  of  the  Philofophy  and  Geometry  to  be  found  in  the  Univerfmes.  Which  . 
is  a  greater  injury  and  difgrace  to  them,  then  any  words  of  mine  though  interpreted  y 
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Vourlaftupd^fftt  afeufatiqn,  or  rather  racing  ( tor  anAccufation  (hould  contain,  whe* 
ther  ttucorfalft,  fomc  particular  fact,  ore?,  tain  words;,  opt  of  which  it  mi<*h:  feem  at  Ie?ft  to 
rt  inferred)  is,  that  I  am  an  enemy  to  Religion,  Your  words  arc,  It  U  {aid  that  Mr  Hobs  is  m 
othcrvpijean  Enemy  to  th?  Roman  Religion ,  [dying  <andy as  it  hath  the  n^ne  of  Religion 
This  islaidby  Vindexr  You  the  Geomcrricia n  in  your  Epiftle  Dedicatory  fay  thus,  With 
what  pride  and  imperiotfwfs  be  tramples  on  all  things  both  Humans  and  Divine ,  uttering 
fearfuU  and  horrib  pwrds  of  GoJ,  (psacej  of  Sin3\f  the  Holt  Scripture,  of  all  Incorporeal 
lubjtances  in  generally  op  the  Immmall  foul  of  man,  and  of  the  red  of  the  weighty  points  of 
Religion  ( down)  it  h  not  fo  much  to  be  doubted  as  lam  med.  And’  at  the  end  of  your  objedi* 
ons  to  the  x  8  Chapter,  Perhaps  y  outage  the  while  Hijicryofthe  Fall  of  Adam  for  a  Fable 
which  is  no  wonder^  w)  •  ijoufa  the  Rules  of  honouring  and  worjh  typing  o  f  God  are  to  he 
fallen  from  the  Law''.  Down  I  fay  ,  you  ba  ke  now  at  the  Supreme  Legiihftve  Power,  Therefor# 
it  *  not  L  but  the  Laws  which  mail  rate  you  offc  But  do  not  many  other  men  as  well  as  you 
read  my  Leviathan  ,  and  my  other  Books  ?  And  yet  they  all  tinde  not  foch  enmity  in  them 
againlt  Religion,  Take  heed  of  calling  them  ail  Athens,  that  have  read  and  approved  my  Levi* 
at  Art.  Do  you  think  I  can  be  an  Athdft  and  not  know  it  ?  Or  knowing  it  durft  have  offer* 
gd  my  Atheifm  to  the  Piefs  ?  Or  (io  you  think  him  an  Atheift,  or  a  contemner  of  the  Holy 
Scripture,  that  tayech  nothing  of  the  D.itv,  but  what  he  proveth  by  the  Scripture?  You  that 
take  to  hainouily  that  I  would  have  the  Ruf.s  of  Gods  worihipn  a  Chriftian  Common-wealth 
ake.n from  the  Lavra, tell  me3from  whom  you  would  have  them  taxen  ?  p  om  your  (elves  ?  W  hy 
ic,  more  then  from  me?  prom  the  Bimops  ?  Right,  if  the  Supreme  Power  of  the  Common! 
wealth  will  have  it  to  $  It  not,  why  from  them  rather  then  from  me  ?  From  a  Confiftqry  of 
P  esbyters  by  themfdves,  Qvjo.yngd  with  Lay-ELfos,  whom  they  may  fway  as  they  plesfo  ? 
Good,  If  the  Supreme  Qovernour  of  the  Common^vvealth  will  have  it  i’o,  If  not,  why  from 
them,  rather  then  from  me,  Qi  horn  any  man  elte  ?  They  are  wifer  and  learnedcr  then  I ,  It 
may  'pe  fo  j  but  it  has  not  yet  appear  gd. '  He  wfoever,  det  that  be  granted,  Is  there  any  man  fq 
very  a  tool  as  to  lubjeft  him'u-ir  to  the  Rules  of  other  men  in  thole  things  -which  fo  needy  con* 
ceni  himfclf*  Dr  the  Tide  they  aftli me  of  being  yule. and  learned,  unlefsthey  altq  have  the  fworft 
whivh  nmft  piotcft  tueiu,  But  it  feem$  you  underftand  the  fWord  as  comprehended,  Jf-fo,  dp 
you  not  then  receive  me  Rules  ot  Gods  worinip  from  the  Civ  ill  Power  ?  Yesdoubtlels  l  and  yoq 
would  v.xpt Cl,  if  your  Coidiftory  had  t  hat  iyyord,  that  no  man  lhould  dare  to  ex erciie  qr  teach 
any  Rules  concerning  Gods  worfhip  which  were  not  by  you  allowed,  See  therefore  how  much 
you  have  been  tranfparted  by  yoWr  malice  towards  me,  to  injure  the  Civill  IW  by  which  you 
live,  ft  you  were  not  deipifed ,  you  would  in  fome  places  .atui  times ,  where  and  when  thq 
Laws  are  more  feyereiy  executed,  be  ft-ipt  away  fqr  this  your  madqeis  to  America,  \  would  fay, 
to  A nficyra.  What  luck  have  I,  when  this,  of  the  Laws  being  the  RuRs  of  Gods  publique 
wouhip,  was  by  me  laid  and  applyedto  the  Vindication  of  the  Church  of  England  is  ^  the 
Power  of  the  Roman  0eigy,  it should  be  followed  with  fuch  a  ftorm  from  the  Minifter§  Presdy« 
tenanandEpifccpall  ot  the  Chu  ck  ct  England  J  Again,  for  thole  other  Points,  namely, 
that  I  approve  not  of  Jnccporejdl  Bodies,  por  of  pther  Immortality  .of  the  foul,  then  that  which 
/the  Scripture  calleth  BterpjiU  Lite,  f  do  but  as  the  Scrip  ute  leads  me.  To  the  Texts  whereof  by 
me  aikadged,  you  liquid  cither  Uveanfwvrd,  or  ?liw  forborne  to  revile  m?ior  fhe.condufion$ 

X  derived  from  them,  Laftly,  w«at  an  abford  queftjon  is  ft  to  ask  me  whether  it  be  in  the 
Power  of  the  Magiftiate,  whether  the  worjTbe  eternal)  or  pot  ?  It  were  fit  you  knew  t  is  in  the 
Power  of  the  Supreme  Magifti ate  tp  make  a  Law  for  the  puniihmem  of  themthat  ibftl  pronounce 
publiquoly  of  that  queftiop  any  thing  conuary  tq  that  which  the  Law  hath  once  pronounced, 
Thg  truth  is,  you  are  content  th^o  foe  Papal!  power  be  cut  off,  and  declaimed  aga^ias  much 
as  any  man  will*  but, the  Ecclehafticail  Power  which. of  fate  was  aimed  at  by  th?  Clergy  here, be* 
ing  a  pat  thereof,  every,  violence  done  to  foepapail  Power  is  fenGbk  to.  them  yet  >  like  that  which 
I  have  heard  lay  of  .^mam^.whgfe  jegbeing.cm  of  for  prevention  of  a  Gangrene  that  began  in 
■bi*  foe,  would  nev^kiefs  complain  of  a  pain  in  his  Toe*  when  his  leg  was  cut  oftl  v' 
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Thus  much  in  my  defence  ,  which  I  believe  if  you  had  forcfeen,this  Accufation  of  yours  hrd 
been  left  our.  I  come  nc-vv  to  examine  ( though  it  be  done  in  part  already)  what  Manners  thofc 
are  which  I  fi-ldc  every  where  in  your  Writings. 

And  fir  ft,  Hrw  came  it  into  your  minds  that  a  man  can  be  an  Athcift,  I  mean  an  Ath'eift 
jh  his  Conference  ?  I  know  that  I^v/Vfaonfcflech  of  himfelf,  upon  ikhtof  the  Profperity  of 
the  wicked  5  that  his  feet  had  alinoft  dipt  ,  that  is,  that  he  had  fii$>t  into  a  fhort  t’oabt- 
fiilneis  of  the  Divine  Providence.  And  if  any  thing  die  can  caufe  a  man  to  flip  in  the  fame 
kinie,  it  is  the  feeing  fiich  as  you  (who  though  you  write  nothing,  but  w  hat  is  dictated  to  each 
of  you  by  a  Doelor  of  Divinity)  to  break  the  greateft  of  Gods  Commandement  (which  is  Cha^ 
rity)  in  every  Line  before  his  face.  And  though  fuch  forgettings  of  God  be  fomewhat  more  then 
iliorc  doublings,  andfudden  tranfpor  tat  ions  incident  to  humane  Paflion,  yet  I  do  not  tor  that 
caufe  think  you  Athdfts,  and  enemies  of  Religion,  but  onely  ignorant  and  imprudent  Chi i- 
ftians.  But  how,  I  fay,  could  you  think  me  an  Atheift,  unid's  it  were  becaule  finding  your 
doubts  of  the  Deity  more  frequent  then  other  men  do,  you  are  thereby  the  apter  to  fall  upon 
that  kinde  of  reproach?  Wherein  you  are  like  women  of  poor  &  evil  Education  when  they  fcoidj 
amongft  whom  the  readied  difgiacefull  word  is  Whore.  Why  not  Thief,  or  any  other  ill  name, 
Wmbecaufe  when  they  remember  themfeives,  they  think  that  reproach  the  likelieft  to  be  true  ? 

Secondly,  tell  me  what  crime  it  was  which  thtLatines  called  byjhe  name  of  Seelin'?  You 
think  not  ('unlefs  you  be  Stoiques)  that  all  Crimes  are  cquall.  Scehu  was  never  uled  but  for  a 
Crime  of  greateft  mifehief,  as  the  taking  away  of  Life  and  Honour,  and  befides,  b:.fdy  a&ed,  as 
by  fomeclandeftine  way,  or  by  fuch  a  way  as  might  be  covered  with  a  Lve.  But  when  you  insi¬ 
nuate  in  a  writing  publilht  that  I  am  an  Atheift,  you  make  your  felves  Authors  to  the  multitude, 
and  do  all  you  can  to  dir  them  up  to  attempt  upon  my  life ;  and  if  it  fucceed,  then  to  fneak  out 
of  it  by  leaving  the  fault  on  them  that  are  but  actors.  This  is  to  indeavour  great  mifehief  bafelyj 
and  therefore  Sceltn.  Again,  to  deprive  a  man  of  the  honour  he  hath  inc  ited,  is  no  little 
wickednefsjand  this  you  endeavour  to  do  by  publishing  fallely  that  I  challenge  as  my  own  the  in¬ 
ventions  oi  other  mcn.This  is  therefore  Scehn  Publiquely  to  tel  all  the  world  that  I  vvil  be  angi  y 
with  all  men  that  do  not  prefendy  fubmit  to  my  Dictates  j  to  deprive  me  of  the  fiiendlhipol  til 
the  world.  Great  dammage,  and  a  lie,and  yours.  For  to  publnh  any  untruth  of  another  man 
to  his  difgrace,  on  hear-fay  from  his  enemy,  is  the  fame  fault  as  it  he  publilht  it  on  his  own 
credit.  It  X  lhould  fay  I  have  heard  that  Dr.  Wallis  was  edeemed  at  Oxford  for  a  fimple  fellow, 
and  much  inienour  to  his  fellow-profellor  Dr.  Ward  (as  indeed  I  have  heard,  but  do  not  believe 
it )  though  this  be  no  great  uifgrace  to  Dr.  Wallis. ,  yet  he  would  think  I  did  him  injury.  There¬ 
fore  puklique  Acculatlon  uj>o«  ay  ;s  Scelus.  And  whofoevet  does  any  of  tliefe  things  does 
Seel  rate.  But  you  the  ProfeiVors  of  the  Mathemaii^»«c  Oxford  ,  by  the  advice  of  two 
Doctors  of  Divinity  have  dealt  thus  with  me.  Therefore  you  have  done  (£  fay  not  foolBhly, 
though  no  wickednels  be  without  folly,  but  S celerjt$3  g-7^  fesgeu.  f 

Thirdly,  it  is  ill  Manners,  in  reprehending  truth,  to  fend  a  man  in  a  boatting  way  to  ycur 
own  errors  j  as  you  the  Profellor  of  Geometry  have  often  fern  me  to  your  two  Tractates  of  the  • 
Angle  of  Contaft,  and  Arithmetic*  Infinitoriim. 

Fourthly,  it  is  ill  Manners,  to  diminiih  the  juftrepataticn  of  worthy  men  after  they  be  dead, 
as  you  the  Profeflor  of  Geometry  have  done  in  t  he  c  a  IToDf  0/ eptrstxtig e r . 

Fifthly,  when  I  had  in  my  Leviathan  furlered  the  Clergy  of  the  Church  of  Englan 7 to  tfcspe, 
you  did  imprudently  in  bringing  any  of  them  in  again.  AnU/yj/ejupon  fo  light  an  occahon 
would  not  have  ventured  to  return  again  into  the  Cave  of  Polyphemus. 

Laftiy,  how  ill  does  fuch  Levity  ani  Scurrility,  which  both  of  you  have  (hewn  fo  often  in 
your  writings,  become  the  gravity  and  fan&icy  requifite  to  the  calling  of  the  Miniftery  ?  .  They 
are  too  many  to  be  repeated.  Do  butconlider  you  the  Geometrician  how  unhandiome  it  is  to 
play  upon  my  name,  when  both  yours  and  imne  are  plebeian  names  j  though  from  Willis  by 
Wallis,  you  go  from  yours  in  Wallifius.  The  jeft  oi  uling  at  every  word  Mi  Hobbi ,  is  loft 
to  them  beyond  Sea.But  tlus  is  not  fo  ill  as  fome  of  the  reft.  1  will  write  out  one  of  them  as  it  is  in 
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the  fourth  Page  of  your  Elenchm  Whence  it  appears  thatydur  Empufa  wm  of  the  number  of 

tbofe  Fairies  which  you  call  in  English  Hpb-gcblins.  The  word  is  made  of  tv  and  rrm  5 
and  thence  comes  the  childrens  play  called  the  play  of  Empufa  ,  Anglice  ('hitherto  in  Latins 
all  but  Hob- goblins,xhtn  follows)  Fox,  Fox ,  come  out  of  your  hole  (in  Englifh,  then  in  Latine 
again,)  in  which  the  boy  that  is  called  the  Fox,  bolds  up  .one  foot,  and  jumps  with  the  other , 
which  inEngliJh  is  to, hop.  When  a  ftranger  fhall  read  this,  and  hoping  to  finde  therein  fome 
witty  conceit,  lhcll  with  much  adoe  have  gotten  it  interpreted  and  explained  to  him,  what  will 
he  think  of  our  Dofto.s  of  Divinity  at  Oxford ,  that  will  take  fo  much  pains  as  to 
go  out  of  the  language  they  fet  forth  in ,  for  fo  ridiculous  a  purpofc  ?  You  will 
lay  it  is  a  .pretty  Paranomafia.  How  you  call  it  there  I  know  not,  but  it  is  common¬ 
ly  called  here  a  Clinch  ',  and  inch  a  one  as  is  too  infipide  for  a  bny  of  twelve  years  old „  and  very 
unfit  for  the  fandtity  of  a  Minifter,  and  gravity  of  aDo&or  of  Divinity.  But  I  pray  you  tell 
me  where  it  was  you  read  the  word  Empufa  for  the  boys  play  you  fpeak  of,  or  for  any  other  play 
amongft  the  Greeks. In  thisf* as  you  have  done  throughout  all  your  other  writings)  you  prefume 
'  00  much  upon  your  firft  cogitations.  There  be  a  hundred  other  fcoffing paflages®  and  ill-favou¬ 
red  attributes  given  me  in  both  your  writings,  which  the  Reader  will  obierve  without  my  poin¬ 
ting  to  them, as  eafily  3s  you  would  have  him  j  and  whichperhaps  fome  young  Students,  finding 
them  full  of  Gall,  will  miftake  for  Salt.  Therefore  to  difabufe  thofe  youngmen,  and  to  the  end 
they  may  not  admire  fuch  kind  of  wit,  I  have  here  and  there  been  a  little  fharper  with  you  then 
elfe  I  would  have  been.  If  you  think  I  did  not  fpare  you ,  but  that  I  had  not  wit  enough  to 
give  you  as  fcornfuli  names  as  you  give  me,  are  you  content  X  thould  try  ?  Yes  (you  the  Geo¬ 
metrician  will  fay)  give  me  what  names  you  pleafe,fo  you  call  me  not  Arithmetic  a  Infinito* 
rum  (l  will  not. )  Nor  Angle  of  Contaff,  nor  Arch^Spirall,  Nor  Quotient. (I  will  not.) 
But  I  here  difmifs  you  both  together.So  go  your  wayes,  you  uncivilt  Ecclefiafiiqucs,  Inhumane 
Divines, Vedoftors  of  Morality, Unapnom  Colleagues, Egregious  pair  <>Llflaehars,w0/f  wretched 
Vindices  and  Indices  Academiarwn *  and  remember  Vcjpiflans  Law,  that  it  is  uncivill  to  give 
ill  language  firft,  but  civil!  and  lawful!  to  return  it.  But  much  more  remember  the  Law  of  God* 
to  obey  ydurSoveraigns  in  all  thingsjand  not  only  not  to  derogate  from  them, but  alfo  to  pray  tor 
them,  and  as  far  as  you  can  to  maintain  their  Authority,  and  therein  your  own  prets&ion*  And 
(do  you  hear  ?)  take  heed  of  fpeaking  your  minde^o  ckerly  in  anfwering  my  Leviathan*  as  X 
have  done  in  writing  it.  You  ihouE  do  beft  not  to  meddle  with  it  at  all?  becaufefi  is  undent 
ken,  and  in  part  pubiiihed  already,  and  will  be  better  performed,  from  Term  to  Term,  hyps® 
Qhriflopber  P%,  r 
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